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Re:

May 22,2001 $fAY i s .",01,

Mr. William F. Lowe

RCRA Corrective Action & Permits Branch

Air, RCRA and Toxics Division

U.S. Environmental Protection Agency

Region VII
901 North 5s Street

Kansas City, KS 66101

Response to Comments

Safety-Kleen (Wichita), Inc. Facility

2549 North New York Avenue

Wichita I<S 67219

EPA Identification No. KSD007246846

Dear Mr. Lowe:

This letter responds to comments presented in your letter dated March 6,200I, regarding the review

of the euality Assurance Project Plan (QAPP) included in the RFI Phase I Work Plan for the Safety-

Kleen (wichita), Inc. (SKW) facility located in wichita, Kansas. The subject document was dated

October 14,lggg and outlined a scope of work that focused on initial soil and gtoundwater sampling

to identify potential releases from select Phase I solid waste management units (SWMUs) and areas of

concem ut lnr Srw facility. Safety-Kleen Consulting (SKC) has prepared this correspondence on the

behalf of SKW.

The italicized text below presents the EPA's comrnents and our responses follow. If these proposed

changes meet with your approval, then we recofirmend that this letter and the associated tables and

attachments act as an amendment to the Work Plan and modify the QAPP accordingly.

General
Response: Since EPA and KDHE have previously approved the RFI Work Plan for the S-K

Wichita facility (which includes a quality assurance presentation in Section 7.0),

your comments are viewed as suggestions to improve the existing RFI Work Plan.

Furthermore, the procedures followed in the RFI work conducted to date meets

the requirements of our approved work plan and the improvements stated herein.

The proposed changes made are primarily to correct oversights not previously

noted by the agencies or SKC, and/or the addition of details to clarify certain

items. SKC has addressed the suggested changes on a point-by-point basis below.

Also attached to address the comments on the QAPP are the following items:

SAFETY-KLEEN

BOULDER, COLORADO 803015777 CENTRAL AVENUE, SUITE 1OO 303/938-5500 FAX 303/938-5520
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Mr. WilliamF. Lowe

May 22,2001
Page 2

o A distribution list;
o A signature page;

o A revised analytical methods table (Table 5);

o A new groundwater protection pathway table with risk-based standards (Table 6);

o A list of personnel and the project roles (Table 7);

o Two new soPs requested (for use of the ovM and soil sampling);

o A Table of Contents for Appendix G; and,

o An QAPP for the laboratory equipmenVprocedures'

These comments and attachments should replace and append the existing Work Plan text,

as appropriate. The work Plan figures did not require revisions.

L Table 5: Soil samples according to the SW-846 Methods, Chapter 3, Methods 6000-7000

do not require acidification as a preservation. However, water samples for manganese

do require acidification. The reason for acidifuing the soil samples but not the water

samples should be clarified.

Response: The reference to acid preservation of soils in Table 5 is incorrect. The table

should state that soil samples are to be chilled upon collection to 4 degrees

Celsius. Water samples for manganese analysis should be acidified. Dissolved

manganese samples should be field filtered prior to acidification. These

discrepancies, and some others not noted (i.e., holding time for hexavalent

chromium and mercury) have been corrected in an updated Table 5 (attached).

2. Section l, page 2 (R5-89): This section references historical data. The QAPP should

explain how ihx data would be usedfor decisions within the RFI. The historical data in

Appendix E do not appear to have sufficient information to evaluate the quality of the

results for the proiect- Specif'cally:

t. Ilere the methods usedfor the analyses during the 1986-1990 period tlte same as

the analyses during the 1994-1997 period?

2. ll/hat were the method detetction limits (MDLs) for each analysis?

3. What were the surrogate recoveries for the monitoring wells, and the data

collected prior to 1994?

4. What were the acceptance criteriafor the data presented in the appendix?

5. Why were analyte data not consistently collected for each location?

\BOULDERI\Sysl\usERS\SHARED\CONSULT\963231 S-K Wichita Kansas Facility\QAPP Response\qapp-res doc
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Mr. WilliamF. Lowe
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6.

Response:

Response:

Response:

section 3.5.3, page I I: In the second paragraph the plan describes water levels being

less than I0 fiet,-while in the fourth paragraph Safety-Kleen predicts water levels from

12-14 feet. This discrepancy should be coruected'

The referenced depth to water of 10 feet is from a PRC document and includes

water level measurements obtained from the sKw facility and surrounding

properties. The depth to water value of I2-I4 feet is specific to the SKW facility,

and is based on actual monitoring well depth to water measurements by SKC.

Differences in topography across the site and vicinity account for variances in the

depth to water measurement'

Witt the data be comparable to the current activities? If not, then what is the

impact upon the Project?

The data presented in Appendix E were collected as part of the CERCLA RyFS

investigation for the North Industrial corridor (MC) site. These data were

collectid by others under work plans approved by the KDHE and placed in a

database by Camp Dresser McKee. We therefore consider that the methods used

were those required to produce the highest possible quality data in accordance

with CERCLA requirements. These data were provided in the appendices of our

RFI Work plan for the following reasons: 1) To provide a "big picture" overview

of some of the NIC data issues; 2) Because they were the only significant data

available on or near our site at the time the work Plan was written; and 3) To

assess general groundwater quality trends in the site vicinity. Therefore, we do

not believe it is necessary to perform additional validation of these historical data.

see Table 6 (attached) which provides method detection limits, KDHE

groundwater protection standards, and Region IX Preliminary Remedial Goals

ipnCO. A comparison of the analytical MDLs to these protective standards

inai"utes that they are below the applicable groundwater protection standards'

4. Section 6.2, page 30: This section states "...soil impacts will be compared to levels that

are protectfre of groundwater based on USEPA and/or KDHE guidelines"' Provide a

tabie which has the soil to groundwater screening limits. Make sure that the analytical

MDLs are below the groundwater protection limits'

5. Section 6.3, page 30: The second bullet discussed coding outlier data. Table 4 lists the

samples, ^irrZ1.t 
ich are biased. Define a "statistical outlier" with biased data. EPA

eilC-g, the guidance on data quatity assessment indicates that elimination of outliers

from biased data severely skews the results'

\\BOULDERI\SYSI\usERS\SHARED\CONSULn963231 S-K Wichita Kansas Facilitv\QAPP Response\qapp-res'doc



Mr. William F. Lowe
May 22,2001
Page 4

Response: The discussion of outlier results is not particularly appropriate for the sampling

program targeted to identiff source areas (biased sampling). SKC has no

intention of eliminating representative analytical data obtained during this

investigation based solely on the use of a targeted sampling approach.

6. Section 7.1.7, page 36: This section describes only onefield instrument, the PIDfor VOC

determination. There is no SOP for this instrument. Additionally, otherfield tests are

planned which are not described in this section, such as meters for temperature, pH,

conductivity, and dissolved oxygen- Add a SOP for PID screening as well as discussion

of the otherfield-testing methods.

Response: SKC field team members operate each of the field instruments noted above

according to instrument manufacturers specifications. If periodic calibration of
the field instruments are required, a record of the associated calibration procedure

is noted in bound project-specific field logbooks. Several detailed SOPs for field

instrument procedures are included in Appendix G (Standard Operating
procedures) of the Work Plan. These SOPs typically cover specific field

techniques which utilize various instruments (i.e., the use of the OVM/PID to

monitor headspace VOCs), not basic instrument operation. An SOP (attached)

should be added to Appendix G to detail operation and calibration of the organic

vapor monitor (OVM) instrument.

Also provided is a table of contents for the SOPs in Appendix G, including those

attached to this letter.

7. Section 7.1.8, page 37: This section states that "duplicate samples are primarilyfor

inorganic analysis." This statement appears to be inconsistent with guidance documents-

Duplicate samples arefor all analyses when determining the problemfor precision is

matrix r el ated. Expl ain/j ustify this app ar ent dis crep ancy'

Response: The text should have stated that field duplicates are collected to assess matrix

homogeneity, and also reflect combined precision of field sample collection

methods and laboratory analytical methods. The reference to inorganic analyses

was incorrect. Duplicate groundwater samples collected at the site have been

tested for the full suite of analytes.

Section 7.2.1, page 38: There is a good description of the types of QC samplesfor the

analytical *"ihodt. However, the plan should include thefrequency at which these QC

samples will be analYzed.

Response: The last sentence under the description of surrogate recoveries states that

laboratory QC samples will be analyzed at the frequency stipulated by the SW-

8.
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Mr. William F. Lowe
May 22,2001
Page 5

846 methods. The laboratory QC analyses discussed in Section 7.2.1 are all to be

analyzedon a batch specific frequency, with the exception of surrogates, which

ue analyzed with every organic sample (organic analyses involving gas

chromatograPhY).

g. Appendix G: This section appears to be missing SOPs for the collection of soil samples

from the borehole locations and there is no SOP for the field PID.

Response: As previously noted, a new SOP for operation of the OVM will be added to

Appendix G. Soil sample collection is described in the attached SOP.

I0. Section I (RI-AI , QAMS-I .0): There is no signature of the project manager, and there is

no indication that a quality assurance fficer/manager exists. Signatures show

acceptance of the document by all participants. If there are any legal requirements

relative to EPA, EPA should also have signatures for the EPA Proiect Manager and the

Regional Quality Assurqnce Manager.

Response: A signature page has been created and is enclosed for the RFI Phase I Work Plan.

SKChas identified a Quality Assurance (QA) officer (Mr. Kenneth Vogler, P.E.)

for the project. The QA officer will be added to the signature page.

Section 4 (R5-A4, QAMS-3.o): Key individuals are identified. However, no distribution

Iist exists for those people who would receive the document and subsequent updates.

There is io quality assurance fficer/manager; there is no evidence of an independent

review of the data.

Response: A distribution list page has been prepared and attached to this document' As

previously noted, a QA officer has been identified (Mr. Kenneth Vogler, P.E')'

SKC utitizes a procedure where an independent contractor (Mr. William Huskie,

Geochemist), performs data validation as part of the current and future data

evaluation process.

Section 3 (R5-A6, QAMS-3.O): Applicable regulations are alluded tofor the RCRA

Facility Investigation, the USEPA Risk-based Levels, and the KDHE Risk-based levels.

There are no details which allow the tracking of the specific portions of these

regulations.

Response: The regulatory framework for the RFI Work Plan is described in Section 1'

KDHE and EPA Risk-based action levels are included in the new Table 6

(attached). The source and date of the risk-based action levels are identified on

Table 6.

TT.

12.
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Mr. William F. Lowe
May 22,2001
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13. Section 6 (R5-CI and D2, QAMS-12.0): This section indicates that the data will be

reviewed. It is not clearfor what it will be reviewed against when no criteria nor action

limits appear to have been established or documented in this plan'

Response: Data will be initially reviewed against Federal MCLs and appropriate EPA and

KDHE risk-based action levels provided in the attached Table 6. Criteria for

selection of site-specific action levels have not been established at this early time

in the investigation process. Additionally, data will be validated against EPA

National Functional Guidelines for Review of Inorganic and Organic Analyses

(current versions of these documents), as appropriate'

14. Section T (R5-A7, QAMS-S.0): The measurement quality obiectives are described.

However, the details relative to frequency and criteria appear to be missing, as do the

action levels.

Response: As previously noted, the frequency for laboratory QC analyses is specified in the

applicable EPA methods. Acceptance criteria for accuracy of laboratory control

ru*pl.t, surrogates, and matrix spikes are laboratory method derived, and are

preslnted in the laboratory reports. Acceptance criteria for precision of MS/IvISD

recoveries, LCS/LCSD recoveries, and laboratory duplicates are similarly derived.

Acceptance criteria for combined laboratory and field duplicate precision is set at

50% relative percent difference (RPD) for validation purposes.

Section 7 (R5-86, 87, 88; QAMS-8.O, 13.0): The only location wltere instrument testing,

inspection, and calibration are discussed are in the SOPs located in Appendix G. There

is io discussion of these activities for the field PID instrument, nor for the analytical

instruments.

Response: As previously noted, Appendix G will be revised to include an SOP for the PID

opeiation and calibration. An SOP and quality assurance plan (QAP) for

operation of applicable laboratory analytical equipment from Severn Trent

Laboratory is enclosed.

t5.
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16. General: The only reference to responsible individuals is in Section 4.1 under the

discussion ofproject personnel. It appears the project manager is responsible for
everything, including well drilling, sample collection, and sample analysis. The project
manager may be ultimately responsiblefor thefinal results; however, they may not be

able to recommend corrective actions for specific activities, i.e., the VOC analysis or
improper procedures for the drill. Additional personnel (by titles) should be described

along with their responsibilities.

Response: The attached Table 7 provides the specific personnel who will fill the roles of
field operations manager, quality assurance officer, risk assessment manager,

health and safety officer, and data validation reviewer.

If you have questions or comments on this amendment to the RFI Work Plaq please contact Ms. Ta:scher

at (303) 938-ss35.

Sincerely,

o 4uLT*0*/
rlvff.Tauscher, C.P.c.

4, hlFtu/;W
Brian Martinek, P.G.

Senior Project ManagerAlydrogeologistProj ect Manager/llydrogeologist

Attachments

Cc: Ms. Christine R. JumP, KDIIE
Mr. GeoffJones, S-K Columbia SC

Mr. JohnArbuthnot, S-K BatonRouge, LA
Mr. RonRobertson, S-K Wichita" I(S

\\BOULDERI\SySt\usERs\sHARED\CONSULn96323l S-KWichitaKansas Facility\QAPPResponse\qapp-res.doc



RCRA Facility Investigation (RFI)
Safety-Kleen (Wichita)o Inc.

Wichita. Kansas

May 22,2001

Safety-Kleen Consulting, Inc. (SKC) is submitting this RFI Work Plan to the U.S. Environmental
Protection Agency (EPA) on behalf of Safety-Kleen (Wichita), Inc. This RFI Work Plan has been prepared
in accordance with the RFI Guidance Documents and SKC's qualrty controVquality assurance procedures

to ensure that the work plan meets industry standards in terms of methods used and the information
presented. Questions or comments on this document should be directed to one of the individuals below at
phone (303) 938-5500.

Respectfu lly Submitted,
SAFETY.KLEEN CONSULTING, INC.

Brian Martinek
Hydrogelogist /Senior Project Managerlogist/Proj ect Manager



Table 5

Analytical Methods

Safety-Kleen (Wichita), Inc. Facility

Parameter Anticipated Method Matrix
Preferred Container (#)

Type

l\linimum
Amount
Required

Prcservation &
Storage Holding Time

Volatile Organic Compounds (VOCs)

Volatile Organic Compounds (VOCs)

Methane

Chloride

Sulfate

Alkalinity, Carbonate & Bicarbonate

Calcium (Total)

Magnesium (Total)

Potassium (Total)

pl'l - Corrosivity

Manganese (Total)

Manganese (Dissolved)

RCRA Metals

lron (Total)

Iron (Dissolved)

TPH

Semivolatiles (SVOCs) - GC/MS

pH - Corrosivity

Pesticides

SVOC - PNA

Nitrogen, Nitrate and Nitrate

Nitrogen, Ammonia

Total Organic Carbon (TOC)

Total Dissolved Solids (TDS)

82608

82608

RSKl75 Mod.

325.2

375.4

310.1

6010

6010

6010

90408

6010

6010

6010

6010

6010

8015 Modified

8270C

90408

80814

8270C

353.2

350. I

4t5.1

160. I

Water

Soil

Water

Water

Water

Water

Water

Water

Water

Soil

Water

Water

Soil

Water

Water

Soil

Soil

Soil

Soil

Soil

Water

Water

Water

Water

(2) 40 ml VOA Glass

(l) 125 mlSJ

(2) a0 ml VOA Glass

(l) 250 ml HDPE

(l) 250 ml HDPE

(l) 250 ml HDPE

(l) rL HDPE

(r) rL HDPE

(l) rL HDPE

Glass vessel

(r) lL HDPE

(l) lL HDPE

Glass

(r) lL HDPE

(r) lL HDPE

Amber Class vessel

Glass vessel

(l) 250 ml SJ

(l) 250 ml SJ

(l) 250 ml HDPE

(l) 250 ml HDPE

Glass vessel

(l) 250 ml HDPE

40 ml

log
40 ml

5ml

100 ml

50 ml

200 ml

200 ml

200 ml

200 ml

200 ml

8oz

200 ml

200 ml

200 g

3og

3oe

3og
l0 ml

5ml

200 ml

100 ml

pH<2 w/HCl,4"C

pH<2 w/HCl,4oC

pH<2 w/HCl,4"C

none

4"C

4"C

pH<2wiHNO3

pl{<2wlltN03

plt<2wlHN03

None

pH<2wlHNO3

pH<2wlHNO3

40c

pH<2wlFINO3

pH<2wlHNO3

4"C

4"C

None

4"C

4"C

pH<2 w/H2SOa,4"C

pH<2 w/H2SOa,4oC

pH<2 w/H2SOa,4"C

4"C

14 Days

l4 Days

l4 Days

28 Days

28 Days

l4 Days

6 Months

6 Months

6 Months

None specified

6 Months

6 Months

6 Months

6 Months

6 Months

None specified

l4 Days (ext.)/

None specified

l4 Days

l4 Days

28 Days

28 Days

28 Days

7 Days

i Where reference to the most currently promulgated SW-846 methods is made, previous versions may also be inferred.

Holding Timcs (5), QAPP-tablcs (2) March200 | xls' 5/l 7/0 |



Table 6

Anatytlcal Methods, Detection Limits and Screening Griteria
Safety-Kleen (Wichita), Inc. Facility

Parameters Units

Method
Detection

Llmit Test Methot
Region lX PRGsI
(Non-Resldentlal)

KDHE Tiel
Non-Residential

Soil to GW

Percent Moisture % 0.5 D 2216-90 N/A

Corrosivity No Units 1 9040B N/A

RCRA Metals
Arsenic mq/Kg 30 60108 2.7(ca\ - 440(nc) 29

Barium mg/kg 20 6010B >100000 NA

Cadmium mg/kg 0.5 60108 810 nc NA

3hromium mg/kg 1 60108 64 - >100000 Nl - lll) NA

-ead mg/kg 10 60108 750 nc NA

Mercurv ms/ks 0.1 74714 610 nc NA

Selenium mg/kg 25 60108 10000 nc NA

Silver mg/kg 1 60108 10000 nc NA

Organic Constituents
VOCs
1, 1,1 -Trichloroethane ug/kg 5 82608 1400000 sat 5.50E+00

1 .1-Dicholorethane ug/kg 5 82608 2100000 nc 1.30E+04

1 .1-Dicholorethene us/kg 5 82608 120 ca 1.20E+02

1,2,4-Trimethylbenzene ug/kg 5 82608 170000 nc 2.50E+04

1 .2-Dichlorobenzene ug/kg 5 82608 370000 sat 7.70E+04

1,3,S-Trimethylbenzene ug/kg 5 82608 70000 nc NA

3hlorobenzene ug/kg 5 82608 540000 nc 4.80E+03

:is-1,2-Dichlorethene ug/kg 2.5 82608 '150000 nc 8.00E+02

ithylbenzene us/ks 25 8260B 230000 sat 5.50E+04

sopropylbenzene uq/kg 1000 8260B 520000 nc NA

[/lethvlene chloride ug/kg 5 82608 21000 ca 3.00E+01

m-Xylene & p-Xylene ug/kg 5 82608 210000 sat 7.00E+05

n-Butulbenzene uq/ks 5 82608 240000 sat NA

n-Propylbenzene ug/kg 5 82608 240000 sat NA

o-Xylene uq/ks 2.5 8260B 210000 sat 7.00E+05

o-lsooroovltoluene ug/kg 5 82608 520000 nc NA

sec-Butylbenzene us/ks 5 82608 220000 sat NA

fetrachloroethene ug/kg 5 82608 19000 ca 1.80E+02

l-oluene us/ks 25 82608 520000 sat 4.00E+04

:rans-1 .2-Dichloroethene ug/kg 2.5 82608 210000 nc 1.50E+03

Irichloroethene ug/kg 5 82608 6100 ca 2.00E+02

/inyl Chloride ug/ks 10 82608 830 ca 2.00E+01

Napthalene ug/kg 5 82608 1900u0 nc 1.40E+05

SVOCs
lis(2-Ethylhexyl) Phthalate uS/kg 330 8270C 180000 ca 5.10E+07

)imethvl phthalate ug/kg 3300 8270C >100000 NA

resticides
I.4'-DDE us/kq 17 8081A 12000 ca 2.20E+06

Diesel
)esel Range Organtcs uo/ko 1700 80158 NA 1.00E+05

Notes:
NA=not available
t Source: USEPA Region lX Pretiminary Remediation Goals (PRGs), USEPA Region I Website.

'Source: KDHE Risk'Based Stiandards for Kansas (RSK Manual)' March 24' 1999

Last Updated:3129101



TABLE 7

Personnel Roles

Phil Cavendor.............................FieId Operations Manager

Kenneth Vogler.........,., .... ..auality Assurance

Susan Flack.......... ...Risk Assessment Manager

Ram Ramaswami .......................Health and Safety Offi cer

William Huskie .......Data Validation Reviewer



Shallow Surface Soil Sampling

Safety-Kleen Consulting SOP Number - 2(A)
RevisionNumber - 2

Date - Februarv 22.2001

TIIEORY

This Standard Operating Procedure (SOP) describes methods for sampling surface and near surface

soils. The hand tools needed for the job include trowels, hand augers, thin walled tube samplers,

triers, and split spoons. These sampling tools should be selected based on soil types and contaminant

of interest; each match between a tool and soil type/contaminant should yield samples sufficiently
representative that environmental data can be drawn from the sample. Representative samples are

critical, beoause the resulting,environmental data should be both unbiased (i.e. accurate) and precise.

SI]MMARY

The degree of allowable disturbance in a soil sample is determined by the contaminant of interest, and

the soil type. The hand tools listed in this SOP are designed to be drilled or pressed into soils or soil-

like materials, and then withdrawn with the sample held in the tool.

EQIIIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling plan
maps
field logbooks
data forms
PPE dictated by site health and safety plan

brunton and tape measure, if necessary

camera and film, if necessarY

stainless steel hand auger

sample containers
resealable plastic bags, if necessary

sample labels
sample chain of custody seals, if necessary

chain of custodv forms

wet ice or blue ice, if necessary

decontamination supplies (see Safety-Kleen SOP 9 and 10)

paper towels
plastic or stainless steel spoons

indelible ink pen

wrench, pliers to fit samPling tool

Possible Sampling Tools

SOP-2A, shallow Soil Sampling D^da 1 
^f 

1 Revision DaEe May 17, 2001



Gffi
rlfiy;itlff

Shallow Surface Soil Sampling

Safety-Kleen Consulting SOP Number - 2(A)
Revision Number - 2

Date - February 22,2001

* Some regulatory agencies require brass inner liners for tube or spoon samples.

*{< Hand augers are not preferred for low concentration volatile organic analyses because the tool

could outgas ultratrace levels of volatile organics.

PROCEDT]RES

1. Review sampling plan and health and safety plan'

2. Assemble gear inventorY.

3. Decontaminate geat (see Safet-Kleen SOP 9 or 10)'

4. Assemble sampling tools, if necessary.

5. Mark all sampling locations according to the sampling plan'

6. place plastic sheeting (or equivalent) on the ground adjacent to the sampling point.

7. Place sampling gear on the sheeting.

g. Remove excess surficial material, such as vegetation, trash, or rocks, if necessary.

g. Plunge and rotate the tool into the soil or monofill formation.

10. Extract the tool.

trowels most soils metals, volatiles, and

semivolatiles

triers gravel poor
soils, silts, loams

metals, volatiles, and

semivolatiles

split spoons* most soils, gravel
< spoon inner diameter

metals, volatiles, and

semivolatiles

thin - walled tubes* gravel poor, clay rich soils,
silts. loams

metals, volatiles, and

semivolatiles

hand augers** clay poor soils, gravel
< spoon inner diameter

metals and semivolatiles

O 11. place the collected soil either in the sampling bowl or directly into the container.

soP-2A, Shallow Soil Sampling Page 2 of 3 Revision Date MaY 17, 2001
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Shallow Surface Soil Sampling

Safety-Kleen Consulting SOP Number - 2(A)
Revision Number - 2

Date - February 22,2001

Homogenize the sample in the sampling bowl, if specified in the sampling plan. Do not

homogenize for ultra-trace level volatile organics analysis.

Make sure that the sampling container contains as much soil material as practical.

Attach a label to each sample container. Refer to Safety-Kleen SOP 1 for labeling

requirements.

Attach the container security seal, if instructed in the sampling plan.

Complete the chain of custody form, indicating what analyses are necessary for each sample.

See Safety-Kleen SOP 1A and 18 for chain of custody requirements'

Complete the field logbooks and the field forms, as required in the sampling plan.

Pack the samples to meet United States' Department of Transportation (DOT) and any Courier

requirements. Refer to Safety-Kleen SOP 1 for DOT and Federal Express requirements.

Remove all sampling refuse from the sampling site.

REFERENCES

USEPA, 1984, Characterization of Hazardous Waste Sites, A Methods Manual - Volume II,
Available Sampling Methods, 2nd Edition, EPA-600/4 184-076

USEPA, 1987, A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001

USEPA, 1991, Compendium of ERT Soil Sampling and Surface Geophysics Procedures, Interim

Final, OSWER Directive 9360.4-02

ASTM D 1586 - 84, Standard Method for Penetration Test and Split Barrel Sampling of Soils

ASTM D 1587 - 83, Standard Practice for Thin - Walled Tube Sampling of Soils

ASTM D 1452 - 80, Standard Practice for Soil Investigation and Sampling by Auger Borings

13.

14.

15.

16.

17.

18.

19.
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Soil Sampling From A Drilling Rig
Safety-Kleen Consulting SOP Number - 2(B)

Revision Number - 2
Date - February 22,2001

TIIEORY

This Standard Operating Procedure (SOP) describes methods for sampling soils and monofill materials

from depths unreachable with hand tools. The tools needed for the job include hand-operated power

augers, imall truck-mounted drill rigs, or a large mobile drilling rig. Once a boring has been advanced

to the desired sampling depth, a variefy of sample tubes can be used to reffieve representative samples.

The combination of power tool and sampling device is determined by the contaminant of interest, and the

soil type; each match between a tool and soil typeicontaminant should yield samples sufficiently

repreJentative that permit environmental data to be interpreted from the sample. Representative samples

ari critical, because the resulting environmental data should be both unbiased (i.e. accurate) and precise.

SUMMARY

The degree of allowable disturbance in soil samples is determined by the contaminant of interest, and the

soil typi. The drilling equipment and sampling tools listed in this SOP are designed to develop a boring to

tfre nbiizon depth of interest, then retrieve a sample sufficiently representative of subsurface conditions.

EQTIIPMENT / APPARATUS IIWENTORY AND CIIECKLIST

sampling plan

maps
field logbooks
data forms
PPE dictated by site health and safety plan

brunton and tape measure, if necessary

camera and film, if necessarY

sample containers
resealable plastic bags, if necessary

sample labels

sample chain of custody seals, if necessary

chain of custodY forms

wet ice or blue ice, if necessary

decontamination supplies (see Safety-Kleen SOP 9 and 10)

paper towels
plastic or stainless steel sPoons

indelible ink pens

sampling tool, selected from table (see below)

wrenches, pliers to fit sampling tool
extension rods needed to reach the desired sampling horizon

SOP 2-8, Deep Soil SamPling Page I of4 Revision Date May 17,2001



Soil Sampling From A Drilling Rig
Safety-Kleen Consulting SOP Number - 2(B)

Revision Nurnber - 2
Date - February 22,2001

Power and Sampling Tools

Safety-Kleen has a subcontractor approval process to ensure that drill rig operators meet the

minimum requirements for health and safety and insurance coverage. Safety-Kleen does not

operate a hollow stem auger or percussion rig.

The volatile organic analysis (VOA) data associated with samples obtained using air cyclone rigs

are subject to interPretation.

PROCEDT]RES

1.

2.

3.

4.

5.

6.

7.

Review sampling plan and health and safety plan.

Assemble gear inventory.

Decontaminate gear (see Safety-Kleen SOP 9 or 10).

Mark all sampling locations according to the sampling plan; AFTER PERFORMING A
UTILITY CIIECK.

PAY ATTENTION TO OVERIIEAD WIRES.

Position rig over sample location.

Place plastic sheeting (or equivalent) on the ground adjacent to the sampling location, but far

enough away from the drill rig so that the crew is not hindered by its presence.

I

MaH*

gas powered, hand oPerated
posthole digger

most soils metals, volatiles,
and semivolatiles

hollow stem auger most soils, gravel

< 213 auger diameter

metals, volatiles, and

semivolatiles

percussion / air cyclone
rigs**

gravel rich soils,

poorly consolidated
bedrock

metals, volatiles, and

semivolatiles

Maqix "

split spoons most soils, gravel

< spoon inner diameter

metals, volatiles, and

semivolatiles

thin walled tubes gravel poor / clay rich
soils, silts, loans

metals, volatiles, and

semivolatiles

SOP 2-B, Deep Soil Sampling Page 2 of 4 Revision Date May 17, 2001



8.

9.

10.

Soit Sampling From A Drilling Rig
Safety-Kleen Consulting SOP Number - 2(B)

Revision Number - 2
Date - February 22,2001

Place sampling gear on the sheeting.

Advance the boring to the desired sampling depth'

If samples are to be obtained from drill cuttings, retrieve the materials from the drilling slough.

Be advised that sample origin, depth, and analyses for VOA constituents cannot be precisely

controlled and will be subject to interpreution.

Describe the cutting lithology, if required in the sampling plan'

If samples are to be obtained from the air cyclone rig, retrieve ttre materials as they are expelled

from the unit.

If relatively undisturbed samples are to be obtained, attach either a split spoon or thin walled

sampler onto tttr drilling center rod. Note: The sampler should be attached to the center rod at a

Orilfud depth that is equivalent to the desired sampling depth minus the length of the sampler' For

example, 
^an 

l8-inch split spoon sampler would be attached to the center rod at a depth of 8.5 feet

to acquire a driven sample at depth of 10 feet.

Drive the sampling tool the entire length into the soil or monofill at ttre desired depth'

Count the number of blows required to drive the split spoon sampler (# blows per six inches), if
necessary.

Retrieve the soil sampler, open it, and place the tool on the sheeting.

Remove the slough from the upper length of the barrel. Slough can be identified because it shows

no in situ soil textures, and is less consolidated ttran undisturbed soils.

Describe the soil lithology and record the percent recovery, if required in the sampling plan.

Homogenize the sample, if specified in the sampling plan. Do not homogenize for ultra-trace

level volatile organics analysis.

place the properly sized aliquot in the sample container. Make sure that the sampling container

contains as much soil material as practical.

Attach a label to each sample container. Refer to Safety-Kleen SOP 1 for labeling requirements.

Attach the container security seal, if instructed in the sampling plan.

Complete the chain of custody form, indicating what analyses are necessary for each sample. See

Safety-Kleen SOP 1 for chain of custody requirements'

Complete the field logbooks and the field forms, as required in the sampling plan'

t3.

11.

t2.

t4.

15.

16.

17.

18.

T9,

2r.

22.

23.

20.

24.
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Soit Sampling From A Drilling Rig
Safety-Kleen consulting soP,T,Klll;.i9]

Date - February 22,2001

25. pack the samples to meet United States' Departrnent of Transportation (DOT) and any Courier

requirements. Refer to Safety-Kleen SOP 1 for DOT and Federal Express requirements.

26. Remove all sampling refuse from the sampling site'

REFERENCE

USEPA, 1984, Characterization of Hazardous Waste Sites, A Methods Manual - Volume II,

Available Sampling Methods, 2nd Edition, EPA-600/4 184-076

USEpA, 1987, A Compendium of Superfund Field Operations Methods, EPA/5401P-87l00l

ASTM D 1586 - 84, Standard Method for Penetration Test and Split Barrel Sampling of Soils

ASTM D 1587 - 83, Standard Practice for Thin - Walled Tube Sampling of Soils

ASTM D L452- 80, Standard Practice for Soil lnvestigation and Sampling by Auger Borings
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Calibration of Organic Vapor Meter (OmO

Safety-Kleen Consulting SOP Number - 11 (A)
Revision Number - 2

Date - Februarv 21.200I

THEORY

The Thermo Environmental Instruments Model 5808 Organic Vapor Meter (OVM) operates on the

principle of photoionization, whereby the gas or vapor of interest is subjected to radiant energies

capaUie of ionizing atoms (or molecules) of the gas. The OVM uses a 10.2 eV lamp, capable of

ionizing any gases with ionization potentials <. 10.2 Ev. The lamp and ionization chamber are

enclosed by icapacitor, where the gaseous ions drift to a capacitor plate. Contact of the ion with the

capacitor ptut" 
"ttunges 

the voltage and current associated with ttre capacitor; these changes being

measured by an electrometer'

ST]MMARY

The calibration occurs in two stages; the zeroing stage and the calibration stage. The zeroing stage

may be performed either using azero gas or "background" atmospheric gases. The calibration stage is

accbmptstred with a factory prepared calibration gas designed to produce a given response from the

OVM, usually 100 parts per million (ppm). A collapsible plastic bag is filled with a calibration gas.

The probe oftftr OVvt is then inserted into a plastic coupling, withdrawing the calibration gas from the

bag.

EQI.NPMENT / APPARATUS INVENTORY AND CHECKLIST

OVM Model5808 & Manual
Calibration bag

Plastic tubing and couPlings

Flow regulator

PROCEDIIRES

1. Insert the power plug into the Run/Charge connector'

2. Hold down the On/Off button until the pump can be heard and the LCD-readout displays the

background readings in PPm'

4.

Q6D- 1 1

Inflate the gas-collection bag with the calibration (SPAN) gas while the OVM is warming and

set aside for later.

Press Mode/Store

3.

(A) operaEion of oVM Page 1 of 3 Revision DaEe MaY 17, 2001'



5.

6.

7.

8.

Calibration of Organic Vapor Meter (OVI/D

Safety-Kleen Consulting SOP Number - 11 (A)
Revision Number - 2

Date - February 2I,2001

Display : LOG THIS VALUE.

Press -/CRSR button 4 times.

Display : 'IRESET" TO CALIBRATE

Press RESET

Display : RESTORE BACKUP.

Press -/CRSR

Display : ZERO GAS "RESET" WHEN READY (Note: Use a zero gas cylinder if
background atmosphere is not clean).

Press RESET - the instrument will begin the zeroing process (approximately 1 minute)

Display : SPAN PPM : 0100 (Note: If using calibration gas other than 100 ppm iso-butylene

refer to the manual for detailed calibration instructions.

9. Press */INL

Display : SPAN GAS 'RESET" WHEN READY

NOTE: Preliminary considerations

. you must be in a clean atmosphere prior to beginning calibration procedure OR have a zero gas

cylinder and separate gas-collection bag available. DO NOT USE THE ZERO GAS BAG FOR

THE CALIBRATION GAS OR VISA VERSA.

10. Attach pre-filled calibration gas bag to the probe end of the ovM.

Press "RESET"

DiSPIAY : MODEL 58OB CALIBRATING

11.

(A) Operation of OvM Page 2 of 3 Revlsion Date May 1-?, 2001"



Calibration of Organic Vapor Meter (OVM)

Safety-Kleen Consulting SOP Number - 11 (A)
Revision Number - 2

Date - February 21,2001

minute to complete the calibration cycle.

CAUTION: Do not press reset or it will take you

12.

NOTE: OVM will take aPProximatelY 1

Display : "RESET" TO CALIBRATE
through the calibration routine again.

Press MODE/STORE

DisPlaY : 100 PPM

REFERENCE(S)

Thermo Environmental Instruments, Inc., Instruction Manual, OVMiDatalogger, Model5808.

sOP-11 (A) Operat.ion of OvM D.da ? -f 1 Revision Date May 17, 2001
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S.K
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SVOC
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- Area of Concern

- Above Ground Storage Tanks
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1. INTRODUCTION

This document provides a Resource Conservation and Recovery Act (RCRA) Facility Investigation

(RFI) Phase I Work Plan for the Safety-Kleen (Wichita), Inc. (hereinafter referred to as the S-K site or

facility) in Wichita, Kansas. The RFI Work Plan has been prepared in response to the following:

. A letter from the United States Environmental Protection Agency (USEPA) Region VII dated April
2, 1998, requesting submittal of a RFI Work Plan within 120 calendar days from receipt of
notification, as required by Section VII.4 of the Corrective Action Permit (Part II);

. A letter from the USEPA dated November 19, 1998 providing comments on, historical information

for, and requested changes to the Draft RFI Work Plan submitted by Safety-Kleen, Inc., dated

August 3, 1998;

. A letter from Kansas Department of Health and the Environment (KDHE) dated November 19,

1998, providing comments and requested changes to the Draft RFI Work Plan; and,

. A letter from KDHE dated July 2, 1999 providing comments and requested changes to the Draft

RFI Work Plan.

The RCRA Part I hazardous waste operating permit for this facility was issued by KDHE on March

29, 1995 and became effective on April 7 , 1995. Accompanying this operating permit was a

Corrective Action Permit (Part II) issued under the authority of the Hazardous and Solid Waste

Amendments (HSWA) to RCRA.

This RFI Work Plan is referenced as a Phase I Work Plan, because the scope of work is being

conducted in two phases, as allowed in the Part II permit and USEPA's letter dated April 2,1998.
The Phase I RFI Work Plan will address only the non-asterisked solid waste management units

(SWMUs) and Areas of Concern (AOCs) identified in the Part II permit (refer to Table 1). This

allowance will enable the S-K facility to avoid significant disruption of site operations during the RFI

site work. This designation of the initial RFI Work Plan as Phase I indicates that a Phase II RFI Work

Plan and report to address the remaining SWMUs will follow at a later date for asterisked SWMUs and

Areas of Concern (AOCs) listed on page 22 of the Part II permit.

Additionally, the Phase I RFI will be conducted in stages, in an effort to assess the extent of releases

identified on site in an efficient manner. The objective of the first stage, as described within this Work

Plan, will focus on initial soil and ground water sampling to identify potential releases from the Phase I
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SWMUs and AOCs. Upon completion of the first stage of work, a follow-up Addendum to the RFI

Phase I Work Plan will be generated with a scope of work designed to assess the magnitude and extent

of impacted soils and groundwater.

As also indicated within USEPA's letter dated April 2, 1998, the scope of work described within this

Phase I Work Plan takes into consideration work previously conducted on the facility under the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). This work is

overseen by the KDHE and is coordinated by the City of Wichita for the North Industrial Corridor
(NIC) site, and incorporates the subject facility as well as other adjacent facilities in the industrial

corridor.

The scope and content of the RFI Work Plan has been prepared in accordance with and/or referencing

information from the followine documents:

. USEPA, Interim Final RCRA Facility Investigation (RFI) Guidance, Volume I, dated May

1989;

. Section VII of the Corrective Action Permit (Part II);

. RCRA Facility Assessment (RFA) dated September 24, 1990;

. Preliminary Results from Investigation of the 29h and Mead Area, dated June 13, 1996 and

prepared by Groundwater Technologies, Inc. (GTI);

r Preliminary groundwater data received from Camp, Dresser & McKee in late January,

1999, completed on behalf of the City of Wichita;

. A variety of historical documents provided by the USEPA with their letter dated November

19, lggg;

. Historical documents obtained from a file search at the KDHE office in Topeka, Kansas

recording site visits by KDHE, and correspondence with historical site owners;

. Aerial photographs of the site vicinity from 1960, 1970, 1983 and 1990; and,

. Sanborn maps containing a portion of the facility from the years 1935, 1950 and 1964.
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2. OB.JECTTVE AND WORK PLAN ORGANIZATION

The objective of an RFI is to characterizethe nature, extent, migration rate, migration direction,

migration method, magnitude and potential receptors of hazardous wastes and/or hazardous waste

constituents that have been released into the subsurface environment at the subject facility. The

objective will be met through implementation of subsurface investigation activities at the site that will

be conducted in a phased approach. The Phase I RFI will be conducted in a series of stages to meet

the RFI objectives in an efficient manner. Stage 1 of the Phase I RFI will focus on identification of

releases in the soil and groundwater and will involve two separate field efforts. The first field effort

will focus on soil investigations and the second field effort will focus on groundwater issues.

Subsequent stages of the Phase I RFI will primarily focus on assessing the extent of soil and

groundwater releases identified in Stage 1, and obtaining estimated rates of groundwater flow and other

pertinent information that may affect contaminant migration.

This Work Plan provides the following:

a description of current site conditions;

historical background information on the site obtained by Environmental Decision Group

(EDG), Inc. at the request of the USEPA;

details of the proposed field investigation(s),

a schedule for implementing and completing such investigations and related reports;

the qualifications of personnel performing or directing the investigations; and,

the qualifications of the personnel managing the RFI.

This Phase I RFI Work Plan also includes a Quality Assurance/Quality Control (QA/QC) Plan that

presents the policies, organization, objectives, functional activities, and specific QA/QC activities

designed to achieve the data quality goals of the RFI. Also included in Appendix A is a Health and

Safety Plan (HASP) that will be used throughout the RFI field investigations to ensure that RFI

activities are conducted in a safe manner and according to applicable Occupational Safety and Health

Administration (OSHA) standards.

If other AOCs are identified during the implementation of the RFI, additional investigation activities

will be implemented, as necessary, to assess the nature and extent of the release(s). Any additional

AOCs identified during this first stage of work will be addressed in the Addendum to the RFI Phase I

Work Plan to be generated to address the magnitude and extent of any releases identified. The

Addendum to the RFI Phase I Work Plan will be submitted for approval to USEPA and KDHE.

a

a

a

o

a

a
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I Upon completion of the Phase I RFI fieldwork, the resulting data will be reduced, analyzed and

summarized in a Phase I RFI report. A separate Phase II RFI and report will be conducted at a future

date.
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3. SITE DESCRIPTION AND BACKGROUND

3.1. PHYsrcru Stre DescntPTloN

The facility is located in the NE Vq of the SE t/ of Section 4, Township 27 South, Range 1 East from

the Sixth Principal Meridian, in a highly industrialized portion of Wichita, Kansas (see Figure 1). The

site is bounded by the Coastal (formerly Derby) Refinery to the south and west, Union Pacific Railroad

(UPRR) yard to the north, and New York Avenue and Interstate 135 to the east (Figures I and 2).

Wichita is located in the east central portion of Sedgwick County, Kansas. The S-K facility lies within

the Arkansas River drainage basin, and is within the Arkansas River Lowlands section of the Central

Lowland physiographic province. The Great Bend Lowland, which includes the City of Wichita, is

characterized as a relatively flat, smooth plain, with local relief of up to 300 feet. The S-K facility is

characterized by minimal relief with surface elevations varying from 1310 to 1320 feet above mean sea

level (msl) (PRC Environmental Management, Inc., 1990).

3.2. Sre OpenanoNs

The site is currently a waste management facility for S-K, although it has been used for a variety of

industrial purposes over the last forty (40) years. The industrial district in which the facility is located

was developed over the last ninety-five (95) years. The S-K facility currently operates under a RCRA

permit (EPA Identification Number KSD007246846) dated March 29,1995. The facility is permitted

to conduct regulated waste management activities including the storage, treatment, and recovery for

recycling of hazardous and non-hazardous wastes. Wastes that are received at the facility are

reclaimed or directed to an appropriate facility for handling.

The types of wastes managed in the RCRA-regulated SWMUs are identified in the RCRA Permit (Part

I). The list includes paints (and related wastes), batteries, fluorescent lights, incinerable hazardous

solids, lab packs, mercury, household hazardous wastes, off-specification and production wastes from

industries, waste solvents, plating wastes and corrosives.

3.3. HISToRIcnL StrE USNCE AND BACKGROUND

Prior to acquisition by S-K, the site was owned and operated by other companies for a variety of uses

over the last 45 years or more. As previously stated, this vicinity of Wichita has been an industrial

district for the pasr 95 years. RCRA operations began at the site in 1979 with Reid Supply Company

(RSC). Conservation Services, Inc. purchased certain assets, including the permit, from RSC in 1986.
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Hydrocarbon Recyclers, Inc. (HRI), a subsidiary of U.S. Pollution Control, Inc. (USPCI), acquired

Conservation Services, Inc. in 1988. Laidlaw Environmental Services (LES) purchased USPCI in

1995; LES changed the name to Safety-Kleen Corp. (S-K) after acquiring S-K in 1998. Table 2

provides further information on the historical ownership of the facility.

At the request of the USEPA in a site visit on September 15, 1998, S-K agreed to obtain, review and

evaluate the following items to supplement information presented in the RFA: 1) historical Sanborn

maps of the site; 2) historical aerial photographs; and, 3) historical files from the KDHE file on the

site. The findings and observations of these reviews are summarized below.

3.3.1. SaNaonN MAPs

Sanborn maps for the site area were obtained for the years 1935, 1950, and 1964. However, the

coverage of the site area was sparse and only the northwestern corner of the site was included on these

maps. In the 1935 map, this area appears void of buildings or any identifiable structures. The railroad

tracks to the north of this area (on UPRR's property) are visible on each of the maps, and a round

house and car shop are obvious just north of the tracks on UPRR's property in the two earlier maps.

By the 1950 map, residential dwellings and garages are present in the northwestern portion of the site

represented on the map. These dwellings are still present in the 1964 map as well. Copies of the

portions of these maps that include the northwest corner of the site are included in Appendix B.

3.3.2. AeRnT PHoToGRAPHS

Aerial photographs were obtained in stereo pairs for the site vicinity from the years 1960, 1970 and

1990. A single blueprint copy of an aerial photograph of the site was obtained for 1983. Copies of
the aerial photographs along with figures summarizing the details observed are provided in Appendix

C. Observations made from the photos are also summarized below:

1960 - At this time it appears that most activities at the facility were carried out on the western

portion of the facility, in the vicinity of Buildings D and B. The western half of Building C

did not exist yet, and several other buildings (I, G, parts of B and E) were not yet built.

Several small buildings (sheds) were present north of Building J, and what appears to be a

mobile trailer sat west of Building B and the topographic depression discussed below. Railcars

are parked to the north of Buildings C and D. A portion of the far west end of the current

property was then occupied by what appear to be private residences. (Note: The Sanborn maps

confirm this.) The north end of this area was undeveloped at this time.

The processing area tanks west of Building D do not appear to be present at this date. A nest

of above ground storage tanks (ASTs) existed between current Buildings D, G, and B. A
loading dock is located about 150 feet south of Building C. A shallow square topographic
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depression (possibly a lagoon) lies west of Building B. It appears that the area along the

southern property line, east of current Building B (where Building A now stands), was used for

outdoor drum storage and as a parking lot. An unidentified, low, triangular, positive

topographic feature is located in the northwest corner of the eastern most portion of the site.

Dirt roads are leading to the mounded area. The northeastern-most corner of the eastern

portion of the site has small, low, small nondescript waste piles and dirt access roads.

1970 - By 1970, most of the currently existing buildings found on site are present, except for

Building G. The private residences located on the westernmost portion of the property in the

1960 photograph are now gone, and most of the land in this area is cleared and unoccupied.

Building C extends to its present western limits. The processing area tanks occupy the area

west of Building D, along with another small building not currently on site. A gondola is

present south of Building C.

ASTs are present north of Building L The ASTs in the vicinity of Buildings D, G and B (see

1960 photo description above) are no longer present in this photo. Also, a line of tall

structures that may have been ASTs are parallel to the tracks, where Building G is now

located. The topographic low, believed to be a lagoon (west of building B), still exists and

appears to be maintained as a square feature with low berms. The adjacent mobile trailer in

the 1960 photograph is gone. A part of the open area west of the lagoon and south of the east

half of building C is occupied by a large outdoor storage area of drums that appear to be

stacked several high. The drum storage pile is over 100 feet long and up to 100 feet wide.

The loading dock seen in the 1960 photo is gone. Another smaller, elongated mound is

present north of Building J. East of building J are four lines of unidentified storage buildings

or possibly four parked tractor-trailers.

1983 - The drum dock currently located south of Building C along the southeastern corner

does not exist in this photo. Numerous long items are located in this area, possibly for

storage. The structure east of Building C, identified in the 1970 aerial photo, is still present.

Several tall structures (possibly ASTs) are located in the current processing area, in addition to

two areas that appear to be for storage. There are two structures adjacent to Building H, one

to the east and one to the west, that are approximately 7 to 10 feet wide. These may represent

some type of storage containers. A variety of storage areas, including what appear to be

drums and long storage bins are located throughout the southwestern corner of the site. There

also appear to be trailers parked in several locations in the northeastern portion ofthe site.

Possible trailer storage or outside bulk storage is seen in the northeastern-most corner of the

site. There appear to be ASTs centrally located north of Building J, and some type of structure

and possibly ASTs in the vicinity of the former still area.
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The ASTs seen in the 1970 photo are no longer visible north of Building I. The topographic

mounds and depressions noted in the 1970 aerial photo are no longer present.

1990 - Activity at the site on this day appears minimal, and both vehicle and rail traffic are

sparse. The ASTs north of Building I and the possible ASTs located where Building G now

exists are not visible. The dry gondola is gone and the land south of Building C is cleared and

unused except for trailer parking. The topographic low/lagoon west of Building B is gone.

The former drum storase areas are now clear. There is standins water near the site.

3.3.3. Hrstonrcnl Rrconos Seencn

In January 1999, EDG conducted a file search of the KDHE files for the S-K facility to supplement the

small amount of historical records and data that S-K had after acquiring the site from previous owners.

Documents containing subsurface analytical data or information on potential historical sources of
environmental impacts were obtained. These documents were reviewed and summarized in the table

provided in Appendix D. Those documents summarized below appear to pertain the most to potential

site environmental impacts.

. Internal KDHE documents discussing analytical data from water samples collected from Chisolm

Creek in 1994 and 1995, located southeast and presumably downgradient of the S-K facility. The

results indicated the presence of volatile organic compounds (VOCs), some exceeding Maximum

Contaminant Levels (MCLs).

. Communications were documented between KDHE and the facility (HRD in 1992 and 1993

regarding the identification and removal of the buried paint can pit located west of Building B.

. A soil-gas survey was conducted in the winter of 1992 by PRC on behalf of the USEPA. The

results indicated the presence of chlorinated VOCs and aromatic compounds in the vadose zone in

the vicinity of some of the site operations. No sampling location map was provided; only a vague

description of sampling areas is given, but it is insufficient to relocate sampling locations

accurately on a map.

. In 1984, RSC was fined for storing 1300 drums on the site when the permit only allowed for 500

drums. [t was noted during the KDHE site inspection that the drums were in deteriorated

condition and leaking onto the ground.

. In 1980, an anonymous caller reported that RSC was dumping drums of re-distilled solvent

sludge/solution into a propane tank that had been cut in two, in the southwestern corner of the site.

KDHE required discontinuation and reclamation of this operation, which was confirmed by KDHE

in November 1980.
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In 1978, a KDHE letter to RSC documented a site visit in which it was noted that waste solvent

and still bottom sludge were being diverted under a fenceline into a small drainage channel that

runs along the northeastern property line (the tree-lined area in the 1970 aerial photograph). The

channel feeds into the East Fork of Chisolm Creek. The letter also noted that still bottom sludges

were being dumped on the roofs of the site buildings, and that the acid repackaging rinse water pit

was being discharged into the same small drainage channel. A color copy of photographs taken

during that site visit are included in Appendix D.

. Site visit documentation by KDHE also confirms the presence of outdoor storage areas of drums

noted in the 1970 aerial photographs (stacked on top of each other) and in poor condition. The

areas described in the site visit reports seem to correlate with the locations described in the aerial

photos.

3.4. Neen-sre EruunoruueNTAL lMPAcrs

In 1983, the USEPA initiated an investigation into groundwater contamination in the vicinity of the S-

K facility when two industrial wells in the Twenty-Ninth Street and Mead area, located north and up-

gradient of the S-K facility, were found to have elevated concentrations of VOCs. The VOCs

identified included trichloroethylene (TCE), carbon tetrachloride (CCL), trans-1,2,-dichloroethylene

(tDCE), vinyl chloride (VC), and 1,1,1-trichloroethane (TCA)'

Over time, two listed CERCLA sites were identified in the site vicinity. These sites are now

combined, de-listed and referred to as the North Industrial Corridor [NIC]. After several

investigations, it has been determined that there are two separate plumes that are multisource, multiple

constituent contamination problems, with both historical and current potential sources. The plumes

both originate up-gradient of the S-K facility, cover approximately five (5) miles total in length, and

generally trend north/south. The City of Wichita has taken jurisdiction over the NIC project, with

input from KDHE and USEPA. A technical oversight committee was formed, which is comprised of

representatives of the local industries that may have contributed to the NIC plumes. The technical

work is being conducted for the City by Camp, Dresser, McKee's (CDM) Denver, Colorado office.

Recent data in draft format was provided to S-K for the purpose of writing this work plan by CDM

(see Appendix E).

3.4.1. PREVrous Sre lruvesflGATloNs

The following provides a list of available documents summarizing previous investigations at or near the

site:
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Department of Health and Environment Bureau of Environmental Remediation

. September 24. 1990. Draft Preliminary Assessment Report. PRC

. September 24. 1990. Groundwater Sampling and Analvsis. HWS Technologies

December 20. 1990. Transmittal letter for a report regardine aquifer testing and report excerpts.

HWS Technoloeies

Preliminary Results from Investisation of the 29h and Mead Area. Volumes I and II. dated August

27. 1991. Revised on June 12. 1992 and June 13. 1996.

3.4.2. RCRA Fnclurv AssEssMENr (RFA)

An RFA report dated September 24, 1990, was prepared by PRC on behalf of the USEPA. The RFA

identified fifteen (15) SWMUs and eight (8) AOCs at the facility. These were later revised into the

current list of SWMUs and AOCs presented in the Part II permit, which are summarized in Table 1.

3.5. Locll- SuesuRpncE CoNDtrtoNS

The following subsections provide an overview of the local geology, lithology, and hydrogeology

based on information presented in the NIC reports.

3.5.1. LocAL Groloev

The shallow geologic units within Sedgwick County are of Permian to recent sedimentary origin. The

Wellington Formation, of the Permian System, forms the bedrock under four-fifths of the County, and

consists of calcareous gray and blue shale, containing several thin beds of argillaceous limestone,

gypsum and anhydrite. The Ninnescah Shale, also of the Permian System, overlies the Wellington

Formation and forms the bedrock in the remaining western-most one-fifth of the county (GTI, 1991)'

Unconformably overlying the bedrock are unconsolidated deposits of clay, silt, sand and gravel

ranging in age from the Pliocene Ogallala Formation to the Recent Age. The contact between the

Department of Health and Environment
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Wellington Formation and the alluvium associated with the Arkansas River Valley trends north/south

easr of the Arkansas river, which lies west of the S-K facility (GTI, 1991).

3.5.2. SffE LrHoLocY

The shallow site soils are characterized by ten (10) to fifteen (15) feet of silt and clay, underlain by

alluvial and terrace deposits that consist of fine to coarse sand and gravel. These deposits range in

depth from 30 to 40 feet bgs at the facility and are immediately underlain by the Wellington Formation

at an approximate elevation of 1275 ft msl (see 3.7.1). The Wellington Formation is approximately

200 feet thick in the vicinity of the facility (PRC, 1990).

3.5.3. Locnl HvoRoceolocv

The terrace and alluvium deposits mentioned above are the most widely used source of groundwater in

Sedgwick County. The saturated unconsolidated deposits provide much greater yields than the fine-

grained shale bedrock. Although the alluvium and terrace deposits are stratified and lenticular in

occurrense, the sand and gravel beds are interconnected. Therefore, the stratified unconsolidated beds

respond to long-term withdrawals of groundwater as a single hydraulic unit. The saturated thickness

of the alluvial and terrace deposits (i.e., the Neogene sediments) in the vicinity of the facility is

approximately 20 feet (PRC, 1990). Groundwater is also obtained in small yields from the weathered

zone of the Wellington Formation, though it may be highly mineralized (PRC, 1990)'

Precipitation is the primary source of recharge in the Arkansas River Valley. The approximate net

average recharge to the unconsolidated deposits in the Arkansas Valley is 20% of the annual

precipitation (or 6 inches in years of normal rainfall). The depth to groundwater in the site vicinity is

generally less than 10 feet from the ground surface (PRC, 1990).

Quantitative estimates of hydraulic properties have been generated from work performed as part of the

NIC activities. In the vicinity of the S-K facility, transmissivity of the alluvium (referred to herein-

after as the alluvial flow zone") was estimated as 50,000 gallons per day per foot (6.68 x 104 m2ls).

Estimates of hydraulic conductivity for the alluvial flow zone conducted at the Coastal Refinery, just

sourh of the S-K facility, were 200 and 1000 gallons per day per square foot (9.43 x 10-3 and 4.72x

10-2 cm/s).

The depth to water on the site is expected to be approximately 12 to 14 feet below the ground surface

(bgs). The safirated portion of the alluvial flow zone is expected to be approximately 20 to 30 feet

thick below the S-K facility. The data available in the site viciniry indicate that this is a semi-confined

water-bearing unit, with downward migration of fluids being retarded at the bedrock/unconsolidated

deposit interface. The ground water gradient data available for the site is somewhat anomalous.
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However, based on local gradient information from the NIC work, we have assumed a general

southward hydraulic gradient for the purposes of this discussion.

According to KDHE, Coastal Derby Refinery, located south and generally down-gradient of the site,

has been pumping product and ground water from their facility, skimming the product and reinjecting

the ground water adjacent to the S-K facility. The quality of the re-injected water is reportedly

impacted by VOCs. It should be noted that the reinjection process may be impacting the natural

ground water gradient on the S-K facility, and may have impacted the distribution of dissolved VOCs

in this area.

3.6. Sot nruo GnouruownrER OuALtrY

3.6.1. Sre Sot Oualrv

The records search did not identiff soil data collected from the S-K facility that would be useful in

future placement of soil sampling locations at the site. As previously discussed in Section 3 . 3 . 3 of this

report, the soil-gas study conducted by PRC on behalf of the USEPA had no sampling location map

associated with it; only a vague description of each sampling point was provided. Therefore, no soil

data map has been generated from previous site investigations.

3.6.2. ExsflNG Sre Weu- Corusrnucrpru

Five (5) groundwater monitoring wells currently exist on the S-K facility: HRI-2, HRI-3, UPRR-I,

UPRR-2 and RSC-I (see Figure 3). Understanding the construction of these wells is important to

interpretation of the analytical results obtained from them. The construction information for the

existing wells is provided below. Understanding the construction of these wells is important to

interpreting the analytical results obtained from these wells. This information is provided below.

Based on well information provided by KDHE, both HRI wells are reported to be fully-penetrating

wells, screened from the ground water surface to the base of the unconsolidated, uppermost water-

bearing unit (i.e., the alluvial deposits). These two wells are located on the down-gradient side of the

western portion of the site. HRI-2 is reportedly approximately 43 feet deep, and screened from 15 to

35 feet. (Note: Based on the well construction information, it appears that HRI-2 may have a "blank"

or well sump below the screen to collect fines that enter the well.) HRI-3 is reported to be

approximately 35 feet deep, screened between 15 and 35 feet.

The UPRR wells are located on the up-gradient side of the eastern portion of the facility. According to

KDHE information, UPRR-I has a total depth of approximately 29 feet, and is screened from 9 to 29

feet, and UPRR-2 has a total depth of 25 feet, and is screened from 15 to 25 feet. The UPRR wells

are not believed to be fully penetrating, but appear to screen the shallower portion of the alluvial

water-bearing unit.
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The RSC well is located on the down-gradient side of the eastern portion of the site, and is reported to

be approximately 38.5 feet deep, and screened between 8.5 and 38.5 feet. It is also believed to

represent a fully-penetrating well. The RSC well and the HRI wells reportedly extend to the bedrock,

and HRI-2 is believed to extend into the bedrock unit with the blank described above. (Note: These

reported depths are from a referenced point on the well which is assumed to be roughly equivalent to

the ground surface, for the purpose of this discussion.) The total depths of all existing site wells will

be measured during the course of the RFI.

3.6.3. Sre GnouruD WATER OunlrY

Although groundwater data are available from NIC work completed in the vicinity of the site, the data

are a combination of Geoprobe sampling points, and shallow and deep monitoring wells. These data

were collected on a variety of sampling dates, and any given data set is incomplete. The groundwater

gradient data presently available in the site vicinity are inconsistent and anomalous with the gradient

presented for the NIC site as a whole. Therefore, the data was not used collectively to generate

concentration contour maps for the interpretation of the current groundwater quality in the site vicinity.

However, based upon the information provided from the Cify of Wichita regarding recent and historic

NIC investigations, a series of tables and graphs were prepared for data points on and around the

facility from draft data provided to S-K by CDM. These data are presented, along with a map of the

approximate sampling locations, in Appendix E. No horizontal surveying or coordinate system was

provided regarding the historical data; therefore, these sampling/well locations are estimated based

upon the information available at this time.

Based upon the evaluation of these data, the following general conclusions were drawn regarding the

occurrence of selected VOCs in the groundwater below the site. (Refer to Appendix E for additional

analytical data for the site and surrounding area):

. TCE has recently (i.e., in 1997 and 1998) been reported on site in groundwater samples collected

in the uppermost flow zone. The highest concentrations observed at shallow depths collected with

a Geoprobe@ were in the south central portion of the site (south of Building B) at concentrations of

up to 120 ,rslI. The highest concentration of TCE recently detected on site from monitoring wells

was collected south of Buildings C in HRI-3 (230 ,tgll). Historically, concentrations of TCE in

this portion of the site were higher. In 1989, a concentration of TCE was detected in well HRI-2

at 1000 pB/I, and in 1987, in well HRI-3 at 6260 pgll'

. Tetrachloroethylene (PCE) has recently been reported on site in groundwater samples collected

with a GeoProbe@ from shallow depths at concentrations of up to 130 *e/1. The highest

concentrations were identified south of Buildings C and B. PCE has also recently been detected in

monitoring well data up to 68 *e/l in HRI-3, located in the southwestern portion of the site.

g:\c\96323l\Revision I RFI Work Plan t3



CC! has recently been reported on site in groundwater samples collected at or near the base of the

alluvial flow zone at concentrations ranging up to 19 ,rCll. A concentration of 550 *e/l of CCL

was reported in a groundwater sample from monitoring well HRI-2 (located in the south/central

portion of the site) in April of 1989.

. The graphs generated of selected chlorinated VOC concentrations over time indicate that

concentrations were highest in the late 1980s, and have significantly decreased with time. Other

aromatic and chlorinated VOCs have also been detected on site in the last 10 to 12 years, and are

presented in tabular form in Appendix E.

The source area related to these findings has not yet been confirmed.

3.7. SWMU AND AOC DescRtPrlorus

The locations of the SWMUs and AOCs to be addressed in this Phase I Work Plan are presented in

Figure 2, and Table 3 presents a description and background on each. With the exception of the paint

can burial pit, no previous investigation or sampling has been conducted on these SWMUs or AOCs.

The impacted materials in the paint can burial pit were excavated in 1992, removed and transported

off-site for proper disposal. Although soil sampling data and site personnel confirmed the residual

soils were clean, the analytical testing conducted was not in accordance with standard closure

requirements. Therefore, additional sampling will be conducted in this area during the Phase I RFI.
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4. PROJECT MANAGEMENT PLAN

Environmental Decision Group, Inc. (EDG) is preparing and implementing this work plan on behalf of

the Safety-Kleen (Wichita) facility. EDG intends to use a project management plan to actualize the

technical objectives established for this RFI Work Plan within the schedule agreed upon by S-K and the

regulatory agencies. The following subsections provide details on the selected project personnel and

the anticipated project schedule.

4.1. PRo..recr Pensoruruel

The professional profiles of EDG personnel involved with implementation of the S-K facility RFI are

presented in Appendix F in alphabetical order. The primary responsibility lies with the EDG project

manager (PM). The PM will ensure that the RFI is conducted in a timely, cost-effective manner,

meeting the objectives of the RFI Work Plan and related schedule. All project task personnel will

report directly to the PM. Ms. Kay Tauscher will be the PM for the Wichita RFI and works from the

EDG Boulder, Colorado Office. Ms. Tauscher is a Certified Professional Geologists in six (6) states,

with over fourteen (14) years of environmental consulting experience. She has managed many site

investigations varying in size at RCRA, CERCLA, Brownfield and unregulated sites.

The Project Manager will communicate with the facility environmental coordinator, Mr. Ron

Robertson, the key contact person at the facility regarding the RFI, who reviews the scope of work.

Open, clear communications with all agency and key facility personnel will be maintained. EDG

recognizes that the oversight role of the agencies requires direct access and knowledge of all key

project steps, such as field activities, laboratory testing, and community relations activities.

Ms. Carol Edson, a Senior Engineer, will be responsible for senior project management oversight.

Ms. Edson has thirteen years of environmental project management and technical experience, focusing

on regulatory enforcement sites. Her responsibilities will include primary review of deliverables and

senior oversight of project management, staffing, and regulatory issues. Her experience includes

interaction with USEPA Region VII on an RFL

Shawn Leppert, Principal Hydrogeologist, will provide senior technical oversight on the project. Mr.

Leppert will review the technical scope of work, and provide expertise on technical issues such as fate

and transport and sampling strategy. Mr. Leppert has extensive experience in the analysis of complex

groundwater systems and the fate and transport of contaminants. He also has experience on conducting

an RFI within USEPA Resion VIL
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Throughout the RFI process, Ms. Susan Flack, a Senior Toxicologist, will provide guidance on

appropriate risk-based action levels and cleanup objectives, as needed. Ms. Flack will also have

primary responsibility for generation of the Health and Environmental Assessment (HEA). Ms. Flack

has ten (10) years of experience preparing risk assessments and providing environmental consulting

services.

The project team individuals will not be replaced without prior notification to USEPA and KDHE.

The project personnel conducting the field activities for the RFI will not be identified at this time to

retain operational flexibility. The EDG PM will be on site, at a minimum, at the initiation of the field

work to assist in sampling location identification, make any necessary modifications to the sampling

plan or locations based upon site conditions, make key observations related to specific SWMUs, and to

ensure a smooth start to the sampling program.

4.2. Pno.lecr ScHeouue

The proposed schedule for the Phase I RFI task implementation and completion is presented in Figure

4. For the purposes of this schedule, we have assumed that USEPA and KDHE will review and return

comments to all deliverables within four weeks of submittal. If further agency cornments require

amendments to the Work Plan, or the agency requires additional review time, the start date will

change, thereby extending all subsequent dates accordingly. Also reflected in the schedule are the two

separate Stage I field efforts for the soil investigation and the groundwater investigation.

The schedule also includes another meeting with the agencies to review the Addendum to the Phase I

RFI Work Plan, upon its completion. Since the scope of work related to the Stage 2 field effort(s)

cannot presently be anticipated, the amounts of time assumed to complete the associated field work and

data evaluation are approximate and will be revised, as needed.

This schedule will be periodically reviewed, updated and forwarded to USEPA and KDHE as work

progresses.
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5. PHASE I . STAGE 1 RFt SAMPLING PLAN

The purpose of the RFI Sampling Plan is to establish methods and guidelines to assess the presence and

magnitude of potential releases from the identified SWMUs and AOCs into the subsurface environment

ar the S-K facility. Adherence to the guidelines provided within this sampling plan should ensure the

data collected are representative of the site subsurface conditions and indicate which of the identified

SWMUs and AOCs may have contributed to historical environmental impacts. The plan is divided

into three general sections: Field Observations & Sampling Techniques; Laboratory Testing; and

Reporting.

In order to meet the objectives, the Phase I RFI will be conducted in multiple stages. Each stage of the

Phase I RFI will include both soil and groundwater investigations. Stage 1 of the Phase I RFI will

focus on the following: 1) the collection of shallow soil samples to assess potential releases into the

subsurface environment in the vicinity of the identified SWMUs, AOCs and other possible areas of

environmental impacts; and,2) the collection of groundwater data to assess the hydraulic gradient and

the groundwater quality, both entering the site and on the site. These two efforts will be conducted as

separate, subsequent field events so that the results of the first field event can be used to utilize the

data collected initially to modiff the subsequent field effort, as needed. Any proposed modifications

that significantly deviate from this Phase I RFI Work Plan will be presented to USEPA and KDHE for

their review and approval prior to implementation.

Upon completion of the separate field efforts for Stage 1, the data will be evaluated to assess the

presence of a historic release, specifically in the vicinity of the identified SWMUs and AOCs. For

those areas of the site identified in the initial two field events as having releases, a follow-up scope of

work will be generated to further assess the magnitude and extent of impacted soil and groundwater, as

needed. This scope of work will be described in the Addendum to the Phase I RFI Work Plan to be

submitted to the KDHE and USEPA for review prior to implementation. It will include draft

summaries of the data generated in Stage 1 of the Phase I RFI.

The RFI field effort will be conducted in accordance with the scope of work and field methods outlined

within this Work Plan. This section of the Work Plan provides a description of the subsurface

utility/infrastructure survey to be conducted prior to initiation of the field activities, the sampling

rationale, locations, procedures, and materials handling for the RFI. SOPs are provided in Appendix

G for specific field tasks, as described below.
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5.1. SuesunracE Urlurv SunveY

Prior to the final placement of the sampling and monitoring well locations, a subsurface utility survey

will be conducted to identiSr utilities below the ground surface, and to the extent possible, other

subsurface infrastructure. The identified underground lines/structures will be marked with spray paint

for future reference during the course of the field investigation. The local utility locate number will be

called to identiff main utility lines near and on the site to the extent possible. We anticipate the survey

will also include an onsite survey to be conducted by a subcontractor, to locate site-related

infrastructure that does not fall under the local utility jurisdiction.

The utilities identified on site will be noted on a site map, and will be avoided during initial

drilling/probing activities for safety purposes and to avoid damage to underground lines. However,

locations of the utilities or infrastructure will be considered in the placement of sampling locations. (In

other words, initial sampling locations will be placed in close proximity to these structures, if deemed

appropriate, to assess possible migration of contaminants along these linear structures.) Should the

initial findings of the Stage 1, Phase I RFI suggest that the presence and extent of a given release may

have migrated preferentially along a utility line or its related backfill, then a more detailed scope of

work will be developed to conduct an investigation of the utility line in question during Stage 2 of the

Phase I RFI.

5.2. FreLoOeseRVATtoNs

Prior to conducting any intrusive sampling of the site subsurface, a site walkover will be conducted to

further refine the sampling locations and rationale. The site walk-through will note the findings of the

utility locate, stressed vegetation, subsurface infrastructure, overhead power lines, signs of potential

environmental impact, and locations of building entryways and windows. Current site operations will

also be taken into consideration to minimize disruption. Based upon the observations made, the exact

sampling locations may be slightly modified (i.e., moved up to 25 feet maximum) prior to the field

effort to address areas of concern noted during the walk through. However, to the extent possible, the

sampling points (especially those for soil sample collection) will be placed in locations believed to have

the greatest potential for impact in a given SWMU/AOC area.

5.3. Son Snupuruc

Soil samples will be collected using a GeoProbeg direct-push technique. Samples will be logged,

collected and shipped to a certified laboratory for subsequent analysis to characterize the shallow site

subsurface conditions. The following sections of the Work Plan provide details of the sampling

rationale, proposed sampling locations and depths, and sampling procedures'
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5.3.1. Seupurrrc Og.,ecrrve AND RAnoNALE

The primary objective of Stage 1 of the Phase I RFI is to identify the areas with the greatest potential

for historical environmental impacts for each SWMU and AOC, and sample from these areas to assess

whether releases occurred. Stage 2 of the Phase I RFI will be conducted to assess the extent of

releases identified in Stage 1. In order to address comments of the KDHE and USEPA on the draft

Phase I RFI Work Plan, the sampling program has been amended to provide more lateral coverage

across the site in the vicinity of the SWMUs/AOCs. The number of shallow boring locations has

increased from twenty-two (22) to forty-two @2) in the revised Phase I RFI Work Plan. Additionally,

five (5) exploratory direct-push technique sampling cores will be placed in the general locations of the

monitoring wells to be installed (see Section 5.4.1) to obtain continuous cores. The soil sampling

approach is outlined in more detail below.

The soil sampling locations and related analyses have been selected based on the following items:

. Locations of the Phase I SWMUs and AOCs;

Potential source areas as identified through the KDHE records search, Sanborn map and aerial

photograph review, a limited number of previous site investigation reports, and NIC data

provided by the City of Wichita;

The utilization of the particular SWMU or AOC, with respect to specific contaminants

potentially stored or handled in a given area;

. Comments from KDHE and USEPA on the draft Phase I RFI Work Plan; and,

. The site visit conducted with the KDHE, USEPA, and S-K personnel in September 1998.

Soil sampling will generally be limited to the upper 3 feet of the vadose zone to assess potential

releases to the subsurface, except in areas where elevated PID measurements are observed or where

potential releases might be expected at a greater depth. If elevated concentrations of the analytical

parameters are detected in a given area, then additional soil sampling will be conducted in a later stage

of work to evaluate the full extent of impacts. The exact sampling locations will be finalized in the

field, but will be based upon this work plan approach and placed in such a manner as to maximize the

potential for identifying subsurface impacts, if present, in a given SWMU/AOC area.

5.3.2. Saupluue LocATIoNS AND SELECTED ANALYTES

Soil sampling locations are presented on Figure 5, and are primarily based on the locations of the

SWMUs/AOCs on site and the site walkover with KDHE and USEPA on September 15, 1998. A total
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of forty-two (42) shallow sampling locations are proposed to assess the Phase I SWMUs/AOCs and

other potential areas of impacts.

Five additional direct-push method continuously-sampled "cores" (EB-l through EB-5) will be

advanced in the approximate locations of proposed monitoring wells to be installed during the

groundwater portion of the Stage 1 field effort. (Note: Wells SK-4 and SK-5 are adjacent to one

another and therefore, only one exploratory core will be collected in the vicinity of these two wells.)

These boring locations are presented on Figure 5.

The primary objective of the exploratory cores is to assess the subsurface conditions in these locations

prior to installation of the monitoring wells to ensure that perched or confined conditions are not

penetrated, or that areas of elevated contaminant concentrations are not drilled through during the well

installation process. If PID headspace readings collected on the samples collected from these cores

suggest elevated concentrations of VOCs may be present in the vadose zone, then laboratory analytical

testing of soil samples will be conducted for VOCs to quantify their presence. Discrete groundwater

samples will also be collected at 3 depths in each of the exploration borings for analysis of VOCs (see

Section 3.4.1). Placement of the proposed monitoring wells may be modified based upon the findings

of these exploratory cores. Any changes to the scope of work will be documented and provided to

USEPA and KDHE prior to implementation for their review and approval.

As previously discussed, the exact locations of sampling points will be decided in the field prior to the

start of the drilling operation based upon the location of infrastructure, physical obstructions,

drainlines, cracks in secondary containment, staining on the ground, areas void of vegetation, or other

information that may suggest possible impacts from historical operations. Drilling will be conducted

in close proximity to locations of subsurface infrastructure (such as utility lines, drain lines, or cracks

in asphalt/solid surfaces) if it is suspected that their presence might increase the likelihood of
subsurface impacts or provide preferential pathways. However, the location of the sampling point will
take into consideration safety factors and will avoid the likelihood of damage to the strucfure/utility

line. Should the findings of Stage 1 of the Phase I RFI suggest that a given release may have migrated

preferentially along a subsurface infrastructure or its associated backfill, then a sampling approach will
be designed to assess this potential in more detail in Stage 2 of the Phase I RFI.

The sampling locations presented in Figure 5 of this Work Plan may be moved up to 25 feet, as

deemed appropriate for field circumstances, in order to collect samples that are most likely to represent

potential releases from each SWMU/AOC, for safety purposes, to avoid damage to subsurface

infrastructure, and to avoid overhead power-lines, or other such limitations. To the extent practicable,

boring/sampling locations will be placed in such a manner as to maximize the potential to identi$ a
release from a given SWMU or AOC, and near the locations generally agreed upon with the agencies

in September 1998.
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The selected soil sample analytes for a given boring were selected based upon the recent and historical

usage of the SWMU/AOC. For example, a minimal amount of pesticides waste was reportedly

handled in drums in the vicinity of Buildings C (near the loading dock) and J. Therefore, selected

samples collected from these areas will be analyzed for pesticides analysis. Likewise, aromatic

hydrocarbons and TPH would be analyzed in an area adjacent to gasoline usage, handling or storage.

The selected analytes are presented along with the boring locations (see Figure 5) in Table 4.

Historical information on the use of each area may be referenced in Table 3 for each SWMU and

AOC. Additional historical information utilized for the analytical parameter selection is presented in

Appendices B, C and D, and Section 3.3 of this Work Plan.

Borings have been added (B-35 throughB-42, see Table 4 and Figure 5) to address areas with potential

for environmental impacts based upon the historical records search and aerial photos. These are

specifically placed to assess potential impacts from the following: a lagoon observed in the 1960 and

1970 aerial photographs; the ASTs observed in the central portion of the site in the 1960 aerial

photograph; the tall structures thought to have possibly been ASTs in the 1970 aerial photograph

(currently adjacent to Building G); the drum storage area directly east of Building A in the 1960 aerial

photograph; the still bottoms trench extending from the historical distillation process that took place in

the northeast portion of the site to the nearby ditch; waste solvent tanks and associated handling that

occurred in the northeasternmost portion of the site; and, acid tanks that were reported to exist in the

northeastern portion of the facility. Other areas identified for potential sampling based on historical

information have sampling locations associated with SWMUs/AOCs.

Each sampling point will be surveyed into a coordinate system upon completion for horizontal and

vertical control into a site grid that will be established for current and future reference to assist in

accuracy of relocating sampling locations. The coordinate system will be the same as that used for

surveying the monitoring well locations.

5.3.3. Sot SennplE CoLLEcnoN

The forty-two @2) soil sampling locations will generally be collected between 0 and 3 feet bgs, unless

otherwise noted in Table 4, using a GeoProbeg Macro-Core Soil Sampler, or a similar type of direct

push method of advancing soil borings. Each soil sample will be logged in accordance with the USCS,

noting odors, discoloration, staining or other visible evidence of impacts. The boring logs will be

included in the Phase I RFI report. Section 5.3.4 discusses the specifics of the sampling approach to

be taken across the site.

The sampling equipment will be decontaminated between sampling locations by either steam cleaning

or a wash/rinse combination, depending on the piece of equipment, to minimize the potential for cross-

contamination between sampling locations. The water will be collected in drums, treated on site (if
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possible), and discharged according to the facility's applicable permits. These procedures will be

conducted as described in Section 7.1.5 and in accordance with standard operating procedure (SOP) #

9 and 10 (Appendix G).

5.3.4. Seuputtc INTERVALS eno Selecrloru

With the exception of borings B-4,8-25, 8-26 and B-35, the following approach will be taken to

collect soil samples for analysis:

. At unpaved boring locations, a shallow soil sample will be collected at 0 to 4 inches and

analyzed for the list of parameters for that location presented in Table 4. Each of these

borings will be advanced to 3 feet bgs and field-screened using a PID (see SOP #30-A in

Appendix G) to assess the potential presence of VOCs. If PID measurements are observed

above background concentrations, then the boring will be extended to the ground water

table and the soil sample with the highest PID reading that is not within 1 foot of the

ground water table will be collected and analyzed for VOCs. This sampling rationale

should assist in assessing whether VOC compounds are present at concentrations that

warrant further action in the vadose zone.

. At paved boring locations, an initial sample will be collected at | - 3 feet bgs for

subsequent laboratory analysis of the parameters listed in Table\r that location. PID

measurements will be collected from each 2-foot interval. If the Pl\measurements are

above background concentrations, then the boring will be extended tolhe ground water

table. The 2-foot sampling interval with the highest PID reading that is not within 1 foot

of the water table will be selected for laboratory analysis of VOCs.

The samples collected from borings B-4, B-25,F'-26 and B-35 (the paint can burial pit, the concrete

vault, and the former lagoon areas) will be collected from depths determined in the field based on PID

measurements, the anticipated depth of a potential release and visual observations of the boring. The

sample expected to represent the highest concentrations of potential impacts based on these items will

be selected for laboratory analysis of the constituents outlined in Table 4 for the respective location.

5.3.5. ANALyncAL TESnNG oN SotL Seuples

The list of target analytes for this stage of the Phase I RFI Work Plan have been selected based on a

review of the site history as identified in facility files, KDHE files, SWMU/AOC uses, and available

pertinent site information and data. Table 4 lists the analytical parameters for the specific sampling

points, and which SWMU/AOC area the sampling point is intended to assess. The method

descriptions, method reference numbers, preservation required and minimum amount of sample

required are provided in Table 5.
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In Stage I of the Phase I RFI, samples selected for analysis from each boring will be analyzed for a

combination of the following parameters: pH, the RCRA Appendix IX metals semi-volatile organic

compounds (SVOCs), total petroleum hydrocarbons (TPH), pesticides, polynuclear aromatic

hydrocarbons (PAHs), benzene, toluene, ethylbenzene and xylenes (BTEX), and VOCs. Based on

available information regarding the primary waste streams handled over much of the site, VOCs, pH

and the inorganic compounds are the most prevalent analytical parameters selected across the site.

TPH, PAHs and BTEX analyses are selected in those areas potentially impacted by certain

hydrocarbon products or wastes (such as gasoline or diesel fuel). A few select areas were chosen for

pesticides analysis, based upon a minimal amount of pesticides waste handling that occurred in limited

areas. Analysis of SVOCs is also included in areas where a variety of waste streams may have been

handled.

5.4. GnouruownrER DATA Colucrtoru

The groundwater data collection in Stage 1 of the Phase I RFI will focus on two primary objectives:

To more accurately assess the groundwater gradient and direction of flow across the site;

To assess both the background (i.e., up-gradient) and on-site groundwater quality; and,

To identify data gaps that will be filled in future investigative phases to complete the

vertical and horizontal assessment of contaminant plumes that are found to originate from

the facilitv.

These objectives will be met in Stage 1 of the Phase I RFI by the following tasks:

L Collection of discrete-depth water samples for VOC analysis using direct-push method

from three (3) depths within each of the five (5) exploratory borings and three (3) selected

borings from the interior of the site;

2. Install and develop additional groundwater monitoring wells in the shallow and deeper

portions of the shallow groundwater flow zone;

3. Establish a horizontal coordinate system into which existing and new sampling and

monitoring points will be surveyed;

4. Obtain vertical control of existing and new monitoring wells (both on and upgradient of the

site) by surveying the well elevations to an established benchmark;

5. Obtain a complete round of gauging from both existing and new monitoring wells both on

and up-gradient of the site; and,

a

a

a
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6. Sample and analyze new and existing groundwater monitoring wells on and up-gradient of
the site for constituents of concern.

These tasks are described in more detail in the following subsections of the Work Plan. Additional

objectives will be outlined, as needed, in subsequent stages of the Phase I RFI.

As previously stated, a second stage of the Phase I RFI is anticipated to focus on assessment of the

extent of potential site plumes identified in the first stage.

5.4.1. Dscnne VERTTcAL Gnouruo Waren SAMpUNG

Ground water samples will be collected from selected borings at three (3) discrete depths in the ground

water column using direct-push methodology. This sampling will be conducted to assess the vertical

stratification of dissolved constituents that may exist. The data will also be used to modify, as needed,

future ground water monitoring well placement and/or construction. These data will not be intended to

represent the overall ground water quality of the aquifer.

Discrete ground water sampling will also be conducted in each of the exploratory borings discussed in

Section 3.2.2. Additionally, three (3) of the forty-two (42) borings proposed for the boring program

will be extended to the shale bedrock in order to obtain three (3) discrete ground water samples from
locations in the interior of the site. These locations will be selected in the field based on field
observations and PID measurements. An effort will be made to spread these selected locations across

the site.

This discrete ground water sampling will occur in the first field effort of the Stage 1, Phase I RFI.

5.4.2. MoruroRllrtc Weu- lrusra[ATtoN AND DEVELopMENT

The second field effort of Stage I will begin with the installation of: five (5) wells screened in the

upper portion of the alluvial flow zone (SK-l, SK-2, SK-3, SK-4 and SK-6); and one (1) monitoring

well screened at the base of the alluvial flow zone, just above the bedrock (SK-5). The approximate

locations of these wells are presented on Figure 3. Proposed monitoring wells SK-3, SK-4, and SK-5

will supplement the existing UPRR-I and UPRR-2 wells (Figure 3) in monitoring background (i.e.,

upgradient) groundwater quality entering the site. SK-l, SK-2 and SK-6 will supplement the existing

RSC-I, HRI-02 and HRI-03 wells in monitoring groundwater quality down-gradient of the site

operations.

The wells will be drilled using hollow stem augers (HSAs). Since exploratory borings will have

already been placed in these locations during the soil investigation portion of the Stage 1 of the Phase I
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RFI field effort, then no additional soil sampling will be conducted during the monitoring well

installation process.

As presently envisioned, the wells will be constructed of 2-inch diameter, Schedule 40, flush threaded

polyvinylchloride (PVC), with 10-foot machine sloned (0.01-inch) well screen. To the extent possible,

the wells screened in the shallow portion of the alluvial flow zone will be installed at a depth that

monitors the uppermost portion of this water-bearing unit. Consideration will be taken to account for

seasonal fluctuations in the depth to the ground water surface. Likewise, to the extent possible, the

well to be screened in the deeper portion of the alluvial flow zone (SK-5) will be installed with the

base of the screen at the bottom of the unconsolidated deposits, atop the shale bedrock.

Based upon the information available on the facility to-date, we do not anticipate encountering confined

conditions at the top of the alluvial flow zone, or perched conditions in the claylsilt vadose zone.

However, the exploratory borings conducted in the locations of the monitoring wells should confirm

this information prior to the installation of the wells. As previously discussed in the Work Plan, based

upon the information collected during installation of the exploratory borings, monitoring well locations

may be modified prior to the groundwater investigation portion of Stage 1 of the Phase I RFI. These

types of modifications would be presented to USEPA and KDHE prior to implementation of the

groundwater investigation.

The annular space around the screen will be filled with clean silica sand that will extend to 1 to 2 feet

above the top of the screen. A bentonite seal, approximately 2 feet thick, will be placed above the

sand pack. The annular space with then be grouted to the ground surface with a neat cement mixture

(i.e., a bentonite/cement slurry). The wells will be completed with locking flush-mounted covers.

Variances will be obtained from the state to complete the wells as flush-mounted wells. SOP #6-A
(Appendix G) provides additional details regarding well construction.

The new and existing wells will be surveyed into a horizontal grid system and into an elevation system

by a licensed surveyor. To the extent practical, we will try to coordinate these systems with other

nearby NIC data surveying systems in order to better correlate site data with the larger NIC

investigations. The wells to be surveyed on UPRR's property north of the site will also be surveyed

into the same horizontal and vertical control systems (Figure 6).

Each monitoring well installed will be developed in accordance with SOP #6-8 (see Appendix G). The

soil cuttings will be drummed, sampled, and properly disposed of after completion of the well

installation. Development water will be contained in drums, and if possible, treated on site prior to
discharge. If proper treatment equipment is unavailable on site, then the water will be taken off-site

for proper treatment and disposal. This will be discussed with the site personnel prior to the start of
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the field efforts, and the appropriate handling and treatment processes will be finalized at that time.

The information will be documented in the RFI report.

5.4.3. Fr-uro Lever Mensunsnnerurs

Upon completion and development of the new monitoring wells, and after the wells have had time to

stabilize, a round of groundwater level measurements will be collected. The round of gauging will be

performed within a given Z4-hour period. The gauging will include the existing site monitoring wells

(HRI-02, HRI-03, RSC-1, UPRR-1 and UPRR-2), the newly installed wells [SK-1, SK-2, SK-3, SK-4,

SK-5 and SK-61, and five (5) selected wells on the southern end of UPRR's property just north and up-

gradient of the S-K facility (MW-l1, MW-14, MW-15, MW-18, and WND-32 as shown in Figure 6).

The UPRR wells are believed to be monitoring the uppermost portion of the alluvial flow zone.

However, total depths measurements of each well will be collected during the round of gauging.

The gauging data will then be correlated with the elevation data obtained for each well and used to

interpret both a direction of flow and a horizontal hydraulic gradient for the groundwater beneath S-K

facility. The fluid level measurements will be conducted in accordance with SOP #7-A (see Appendix

G). The data will be collected with an electronic water-level probe, or an electronic oil/water interface

probe in accordance with the manufacturer's specifications. The data will be logged in field notebook.

5.4.4. Gnouruo WATER SAMPLTNG Pnocsounes

5.4.4.1. Monitoring Well Purging

Prior to sampling each well, the monitoring well will be purged in accordance with SOP #7-B

(Appendix G). Purging will generally be conducted until the pH, electrical conductivity, and

temperature have stabilized (i.e., when three consecutive measurements are within L0Vo of each other).

These field measurements are collected after each well volume of water is removed until the parameters

have stabilized, and a minimum of three casing volumes have been removed. If a well is bailed dry

before three casing volumes are removed, the well will be sampled when the volume of water in the

well has recovered sufficiently to allow sample collection. Should the parameters not stabilize after the

removal of ten (10) well volumes of water are removed, then purging will cease and the well will be

sampled. Purging will most likely be conducted using a pump.

5.4.4.2. Field Parameter Measurements

Once the well is stabilized for groundwater sampling, measurement of field parameters will be

collected in accordance with SOP # 5 (Appendix G). The following field parameters will be monitored

during groundwater sampling: pH, conductivity, temperature, dissolved oxygen, oxidation-reduction

potential (redox), and turbidity. All field instruments used to measure these parameters will be
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decontaminated by rinsing with distilled or deionized water between uses. All instrument recordings

will be noted in the field notebook and groundwater sample collection form (see Appendix G).

5.4.4.3. Groundwater Sample Collection

Groundwater sampling activities will be completed in accordance with SOP #7-C (Appendix G).

Groundwater sampling will be performed with unused disposable bailers. When filling VOC vials,

water will be slowly poured from the bailer into the sample containers to avoid aeration of the sample.

VOC vials will be filled first, and care will be taken to omit air bubbles. Following sampling for

VOCs, the other sample containers will be filled. The samples collected for dissolved inorganics

analyses will be field-filtered in accordance with SOP #7-D (Appendix G)'

Sample containers will be provided by the selected certified laboratory. The containers will be pre-

preserved (as necessary) by the laboratory and labeled with indelible ink. The label will include the

sample number, project name, date, time, sampler's initials, and type of preservative (if any).

The field log and chain of custody form will be completed, indicating which analytical parameters will

be tested for in each sample. The samples will be stored in an iced cooler (approximately 40 C) while

on the job site and during shipment to the laboratory.

5.4.5. ATATYNCNI TESTING OF GROUNDWATER SAMPLES

The historical groundwater data available for the site and vicinity indicate that groundwater beneath the

site is impacted by VOCs. Hydrocarbon plumes present up- and down-gradient of the site may be

enhancing the natural attenuation of the organic compounds in the groundwater beneath the S-K

facility. Based upon this information and in an effort to characterize the overall site groundwater

quality, the groundwater samples will be analyzed for the following parameters:

Volatile Organic Compounds

Methane

Total and Dissolved lron

Total Nitrogen

Dissolved and Total Manganese

Dissolved Calcium

Dissolved Magnesium

Dissolved Potassium

Dissolved Chloride

Dissolved Bicarbonate

Dissolved Sulfate

Dissolved Sodium

a

a

a

a

a

a

a

a

a

a

a

a
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The method reference numbers and other information on the analytical parameters are provided in

Table 5. Modifications to the list of analytical parameters will be made and submitted to the USEPA

and KDHE for review and approval, as needed.

5.5. Dnturuc MalrureruarucE AcrtvtrtEs

During the RFI drilling/sampling activities, responsible maintenance practices will be followed

regarding collection and handling of decontamination water, soil cuttings and grouting. The soil

cuttings collected from the monitoring well installation will be contained on-site in appropriate DOT-

approved drums after completion of each borehole until the laboratory analysis is obtained for

characterization and proper disposal/handling of the soils. Drum labeling procedures, documentation

of the analysis, transport, and disposal of these soils will be included in the final Phase I RFI report.

Decontamination water, well development water, and purge water will also be collected and placed into

DOT-approved drums and kept on site until appropriate analytical testing can be conducted and

evaluated to determine appropriate disposal methods. The decontamination procedures are outlined in

the QA/QC portion of this Work Plan (see Section 7).
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6. DATA MANAGEMENT, EVALUATION, AND REPORTING PROCEDURES

6.1. Dare Marulcenaerur

The following techniques will be used to manage the RFI data to effectively review, process, reduce

and evaluate the data senerated from the facilitv:

. Labeling of sampling points, borings and the associated logs will follow those outlined in the

final approved RFI Work Plan.

. Samples will labeled by the sampling identification (see Table 4) and the sample collection

depth.

. The sampling and monitoring well locations will be surveyed into a site or near-site benchmark

and site grid, that will be established in order to accurately locate the boring location whenever

needed;

. The organic vapor monitor (OVM) to be used in the field will be calibrated according to the

manufacturer' s specifications.

. The laboratory data will reference the sample identification as described above; and,

. The analytical data will include the date of sample collection, date of sample receipt, date of
extraction/digestion, and the date of analysis. Analytes that exceed holding times for

extraction/digestion or analysis will be identified in the Phase I RFI report.

6.2. Dara PReserureloru

Upon completion of the Phase I RFI field work, the data will be arranged and presented in a clear and

logical format within a Phase I RFI report. Tabular, graphical and visual displays of the data will be

generated, as deemed appropriate, to best reduce the data into an easily digestible format. For
example, the analytical data results for organic compounds will be reduced into tables that include

those analytes that were found above method detection limits. Tables generated for the inorganic

analytical results will include all of the results, due to the nature of interpretation of inorganic

chemistry.
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Until the remediation goals for the site are established in the corrective action process, the extent of

soil impacts will be compared to levels that are protective of ground water based on USEPA and/or

KDHE guidelines. A table of appropriate comparative values will be presented in the Phase I report,

Should the concentrations of inorganic compounds identified on site exceed these comparative values,

then background sampling will be proposed in the addendum to the work plan for future and more

detailed comparative purposes.

Boring logs will be generated to represent the subsurface soil conditions, and these will be used to

generate cross sections for the site that are considered representative of the subsurface site conditions.

The raw data, such as boring logs and laboratory analytical reports will be included in the appendices

of the Phase I RFI report.

The Phase I RFI report will present existing data gaps that might require subsequent investigations,

both on and off the site as needed, to assess the full extent of releases from the site, as required in the

Facility Permit, Part II, Section VII, 4.C.

6.3. Dara Reoucrtoru

Data from both stages of the RFI will be reported according to acceptable practices of QA and data

validation. Data will not be intentionally excluded from the report, regardless of the results. If the

integrity of certain data is brought into question, a discussion of this concern will be included in the

RFI report. Standard data evaluation techniques will be used to evaluate replicate measurements,

identification of outlier values, and reporting of results determined to be below the detection limits.

These items will be handled as follows:

. Replicate samples of a single sample will be averaged prior to further data reduction.

. Outlier values, are values which fall outside of the expected range of results. Because field

variability of environmental data can be wide, interpretation of "outliers" can be difficult.

Regardless, data deemed to be a statistical outlier will be reported with the raw data in the RFI

report, but will be identified as such. An explanation of the outlier will be provided, if
determined.

. Analytical values determined to be below the method detection limits will be represented by a

" < " symbol, followed by the detection limit value. The data presentation will cite the

analytical methods used (see Table 5 for a list of the anticipated methods).
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6.4. Pnoposeo Srnce 1 Acrloru LEvels

The site soil data collected during Stage 1 of the Phase I RFI will be compared to published

appropriate risk-based screening levels, to be agreed upon with USEPA and KDHE during the RFI.

For each SWMU/AOC, if the soil concentrations exceed the selected screening level for a given

constituent, then further investigation of the constituent will be conducted in the area of the

SWMU/AOC in Stage II of the Phase I RFI . In addition, background sampling for inorganic

constituents in soils will be conducted in the next stage if initial comparisons to appropriate screening

levels indicate exceedances. If needed, background sampling will be used to confirm that background

soil concentrations do not exceed appropriate risk-based screening levels. The action levels selected

for comparison will be presented in the Addendum to the Phase I RFI Work Plan to be generated prior

to the next stage of the Phase I RFL

6.5. Henlrn AND ENVIRoNMENTAL Assessurrur

Upon completion of all stages of the Phase I RFI, EDG will conduct a Health and Environmental

Assessment (HEA) as a part of the RFI Report. The purpose of the HEA is to develop site-specific

health and environmental criteria (e.g., action levels) for comparison to site data. The HEA will

identify constituents of concern, potential exposure routes, and use EPA toxicity values and site-

specific exposure scenarios to calculate the action levels in accordance with the Risk Assessment

Guidance for Superfund, Parts A through D. The results will be used to assess the need for interim

corrective measures or a corrective measures study at the facility.

As outlined in the RFI Guidance, the following information will be summarized for use in assessing

potential impacts to receptors from exposure to environmental constituents, if present, at the facility'

This information will then be presented in an HEA for the site:

. Existing and potential future uses of groundwater in the site vicinity, including the type of

usage (industrial, residential, agricultural, domestic/non-potable, etc.)

. Locations of groundwater users within one (1) mile of the facility property boundary, as

indicated by state and local agency documents/files'

. Existing and potential future uses of surface waters that receive drainage from the facility, or

that are hydraulically down-gradient of the facility groundwater.

. A general description of the ecology of the facility and the surrounding environs, including the

identification of potential wetlands areas within one (1) mile of the facility.
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. A description of biota (flora, fauna, and bottom-dwelling organisms) in surface waters and

associated sediments that drain from the facility area.

. A description of human usage or access to potentially impacted areas.

. A demographic profile of the near-site population, including the sex, ages, and sensitive sub-

groups (such as schools, nursing homes, etc.) for the groundwater users in the area of an off-

site plume, if present.

. Known endangered or threatened species on or near the facility.

6.6. Rrponlruc

A final Phase I RFI Report will be generated that describes the following:

I A summary of all stages of the phase I RFI field investigation(s);

. Field methods;

. Pertinent field observations;

. QA/QC results;

. Background sampling results, if deemed necessary;

. Tabular, graphical and visual presentations of the data collected;

. Conclusions drawn from the data collected;

. Conclusions of the HEA evaluation and appropriate action levels;

. Recommendations of Action Levels for Constituents of Concern; and,

. Recommendations for further action, if warranted.

The report will be of sufficient detail to assist in decision-making regarding whether interim corrective

measures and/or a corrective measures sfudy are necessary at the facility.
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7. OUALITY ASSURANCE / OUALITY CONTROL (OA/OC) PLAN

An effective QA/QC Plan must include a discussion of the quality assurance (QA) elements, which

address the nature of a total, integrated effort assuring the reliability of measurement and monitoring

data. Quality Control (QC) refers to the specific elements within a QA plan that help ensure the

implementation of the QA program.

The QA/QC Plan for this RFI includes the following:

Organization and Scheduling (refer to Section 4.0);

Personnel Qualifications (refer to Section 4.0);

Field QC Elements;

Laboratory QC Elements; and,

Data review and validation:

The quality assurance objectives are to produce data ofknown accuracy, precision, representativeness,

completeness, and overall comparability. The goal of the QA program for this Work Plan is to

produce defensible data that meets or exceeds the USEPA program guidelines.

The data generated during the project must be subjected to a series of checks and reviews, which are

necessary to establish that the data are representative of the environmental conditions at the site. The

data QA/QC procedures for this RFI will include, but are not limited to, documentation of
field/sampling events, the acquisition and history of study samples and their review, as well as the

duplication and analysis of blind standards that establish data integrity. For example, both field and

laboratory instruments should be properly calibrated and maintained per the manufacturer's instructions

and EPA guidance. Records must be kept to document these efforts, and chemical standards analyzed

to ensure the instruments provide correct measurement. Specific procedures are based on standard

accepted methods published and used by USEPA. The procedures are based on the types of field and

laboratory QC elements used. The QC elements to be used in the field and the lab are provided in the

following subsections.

7.1. FIeIo QC ELEMENTS

The following subsections (7. 1. 1 through 7 .L.7) of the QA/QC plan review the field QC elements that

will be utilized to ensure that valid data are collected from the RFL

a

a

a

a

a
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7 .1.1. Sannple Mannceuerur

The sampling procedures should ensure that the samples are representative of the media under

investigation, unaltered during the collection and processing, and uncontaminated during sampling or

analysis. Documentation must be maintained at all stages of the sample acquisition, handling,

preservation, and control process.

7.1.2. Saupu AcourstnoN

The following specifications should be met during the sample collection in order to generate

representative samples of the environmental media of concern:

. The sample must be representative of the media to be evaluated;

. The sample must reflect the concentrations of the hazardous constituents of concern

present; and,

. The sample must not be affected by cross-contamination.

7.1.3. Senaple HAToUNG, PRESERVATION, AND HOLDING TIMES

All samples will be placed in sample containers that have been laboratory cleaned. As samples are

collected and containerized, the following information is added to each label:

1. Project Name.

2. Sample Number.

3. Location - Description of place where the sample is collected (for example, well or boring

site, depth).

4. Date - A six-digit number indicating the year, month, and day of collection.

5. Time - A four-digit number indicating the military time of collection.

6. Sampler - Initials of Field Engineer or Field Geologist collecting the sample.

7. Remarks - Pertinent observations or further sample description (as appropriate).

Table 5 presents the current USEPA analytical methods, containers, preservation, and holding time

requirements for various analyses. After collection, identification, and preservation (in an iced

cooler), the sample is maintained under the chain-of-custody procedures discussed below.

7.1.4. Snmpu Gorurnol

Chain-of-custody procedures are intended to maintain and permanently document sample possession

from the time of collection to disposal. A sample is under custody if:
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1. It is in a person's possession; or

2. It is in a person's view, after being in his possession; or

3. It is in a person's possession and then locked up to prevent tampering; or

4. It is in a designated secure area.

The following procedures will be followed in the field regarding sample handling:

1. Samples will be collected as specified in the sampling plan section of this Work Plan.

2. The Field Geologist will be responsible for the care and custody of the samples until they

are transferred or dispatched properly.

3. Chain-of-custody procedures will be reviewed prior to and after sampling by project

personnel.

Samples will be accompanied by a Chain-of-Custody Record from the time they are collected until the

analyses are performed. When transferring the possession of samples, the individuals relinquishing

and/or receiving the samples will sign, date, and note the time on the record. Each shipment of

samples will be accompanied by the Chain-of-Custody Record identifying its contents. The original

record will accompany the shipment, and a copy will be retained by the Project Geologist.

I 7.1.s. DEcoNrAMrNAnoN PRocEDUREs

In order to minimize the potential for cross-contamination from sample to sample, the following

decontamination procedures will be followed. The drilling and/or direct push equipment be steam

cleaned or washed and rinsed between sampling locations, and the water will be collected and

drummed for subsequent sampling, analysis, and proper handling. The sampler will be decontaminated

between samples with an Alconox6-water solution, and rinsed repeatedly with distilled water. The

water will be contained on site, along with the steam cleaning solution, and sampled and properly

handled.

7.1.6. FIELD DOCUMENTATION

Maintenance of a field log is an integral field QC element. Information obtained from site

investigation activities is recorded in ink. Items included in the field log are:

1. Documentation of field activities;

2. Field data;

3. Unusual events;

4. Personnel on site;

5. Communication with the client or others; and,

6. Written reports of relevant telephone contacts or personal contacts.
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7.1.7. Frem lrusrnuMENT OC Euuerurs

A field instrument will be used to analyze VOC vapors during the soil collection. The instrument will

be calibrated per the manufacturer's specifications for technique and frequency. Records will be

maintained to document the procedures. The records will include data on:

. Date and time of calibration;

. Nature of analytical standard;

. Extent of adjustment; and,

. Comments.

7.1.8. Frelo OC Snupus

The following field QC samples will be collected during the field effort to ensure that the data

collected are usable for a statistically definitive study:

. 5Vo field replicate (or one for every twenty) soil and groundwater samples will be obtained;

. 1 trip blank per cooler will be used and analyzed for VOCs only;

. 5% (or one for every twenty) rinsate samples, or field equipment blanks, will be collected

and analyzed for VOCs, SVOCs and inorganics for soil and ground water sampling

equipment.

These QC samples are defined as follows:

Blanks (Trip and Equipment Blanks) are used for assessing the presence and degree of contamination

contributing to an analytical measurement by field activities, and/or sample transport.

A trip blank is a sample of analyte-free media taken from the laboratory to the sampling site and

returned to the laboratory unopened. A trip blank is used to document contamination attributable to

shipping and handling procedures. This type of blank is most frequently used in documenting possible

contamination of VOC samples. An equipment blank is a sample of analyte-free water which has been

used to rinse the sampling equipment. It is collected after the sampling equipment has been

decontaminated and prior to sampling. This blank is useful in documenting adequate decontamination

of sarnpling equipment.

When analysis demonstrates field blank contamination, the corrective action taken will be dependent

upon the significance of the contamination, the potential effects on samples collected with the field

blank, etc., and will be addressed on a case-by-case basis.
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Duplicates or replicates are used to assess the precision of an analytical method or sampling procedure.

They are applicable to any analysis but are most often performed for inorganic parameters,

7.2. ArrrRlvlcnl OA/OC Eunnerurs

A USEPA or Kansas-certified laboratory will be selected to perform analytical testing of all samples

for this RFI. The following subsections describe the analytical QC elements that will be followed for

samples analyzed for the RFI to ensure the validity of the analytical data results. The QC elements are

based upon EPA SW-846, EPA Data Validation Guidelines, and laboratory derived control limit

criteria.

The scope of this analytical QA/QC program encompasses the policies and procedures issued from the

following references:

. Quality control guidelines as provided in the USEPA SW-846 Test Methods for Evaluatine

Solid Waste, third edition and its updates,

. USEPA/EMSL Handbook for Analytical Ouality Control in Water and Wastewater

Laboratories, to include statistical techniques contained therein,

. Quality System Requirements for Laboratories: International Standards Organization, ISO/IEC

Guide 25,

. Quality System Requirements for Laboratory Registration: International Standards

Organization, ANSI/ASOC 09000. 09002. and 09004.

The laboratory's general QA program and custody protocol will be followed to ensure sound

laboratory operation. Any deviations from existing analytical procedures must first be approved

through both the project manager and representative agency personnel managing the project.

7.2.1. Arualvncal OC SAMPLES

The laboratory QA program shall include the analysis of field and laboratory QC samples and the use

of certain indicators to ensure that the data produced is of known accuracy, precision, completeness,

comparability, and representativeness. These are defined as follows:

. Blanks (Method Blanks) provide a measure of the degree of contamination contributed by

the sample extraction/analysis system.
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Laboratorv control samples are used for assessing the accuracy of a method (including any

preparation steps) in a control matrix. They are applicable to any analytical method in

which the analyte(s) of interest can be fortified into the control matrix. A laboratory

control sample meeting recovery criteria provides evidence that the method, exclusive of

sample matrix considerations, is in control.

Laboratory control sample duplicates are used for assessing both the precision (relative to

the laboratory control sample) and accuracy of a method in a control matrix. A laboratory

control sample duplicate meeting Relative Percent Difference (RPD) criteria (and recovery

criteria) provides evidence that the method has achieved both the precision (and accuracy)

requirements of the method, exclusive of sample matrix considerations.

Matrix spikes are used to assess the impact of sample matrix on the accuracy of a method.

They are applicable to any analytical method in which the analyte(s) of interest can be

fortified into the sample matrix. A matrix spike meeting recovery criteria provides

evidence that the method, as it applies to the sample matrix, is in control. However, the

effect of a matrix on spike recoveries can be highly variable even between samples of the

same general matrix type (e.g., water, soil, etc.). Therefore, one cannot necessarily

conclude that matrix spike recoveries which do not meet criteria imply an out-of-control

situation. Additional QC data such as laboratory control sample and surrogate recoveries

(organic analysis) will aid in the evaluation of such events.

Matrix spike duplicates are used for assessing both the precision (relative to the matrix

spike) and accuracy of a method in a given sample matrix. A matrix spike and matrix

spike duplicate meeting relative percent difference (RPD) criteria and percent recovery

criteria provides evidence that the method has achieved both the precision and accuracy

requirements of the matrix under evaluation.

Duplicates are used to assess the precision of an analytical method or sampling procedure.

They are applicable to any analysis but are generally performed for inorganic parameters.

Duplicate samples may originate in the laboratory (matrix duplicate) or in the field (field

duplicate).

Surrosates are compounds similar to target analytes in terms of chemical composition,

extraction efficiency, and/or method of analysis but which are not normally found in

environmental samples; neither are they target analytes. They are added to all samples,

blanks, and QC samples prior to sample extraction. Percent recoveries relative to the same

surrogate compounds in the calibration standards are evaluated for adherence to established
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quality control criteria. The use of surrogates is applicable only to organic analysis. The

laboratory QC samples, (types and frequency), will be dictated by SW-846.

7.2.2. ArunlvncaL OC INDIGAToRS

The following general QC indicators will be used in the data validation process:

I Accuracy is a measure of the nearness of a result to the true or theoretical value. Accuracy

limits are from the referenced EPA methods or are internally derived according to EPA

guidelines using historical data. For like matrices, internally derived control limits must

be statistically equivalent to the corresponding EPA method control limits. Accuracy is

measured by calculating the Percent Recovery (P) as follows:

Observed Result x 100P_
Theoretical Value

or for spiked samples:

o - (Observed Result - Sample Background Result) x 100
wtl(a "**

Precision is a measure of the agreement between a set of replicate measurements without

assumption or knowledge of the true value. As with accuracy, precision limits are from

the referenced EPA method or are derived internally according to EPA guidelines using

historical data.

Precision is measured by calculating the RPD of duplicate analytical results as follows:

RpD=,lq-c:l x loo
lC, +Cr)12

where Cl and C2 are the concentrations

of the duplicate results.

Completeness is a measure of the quantity of valid data obtained from a measurement

system compared to the quantity of total expected data, usually expressed as a percentage'

g:\c\96323l\Revision I RFI Work Plan 39



Completeness is determined using the following equation:

C :V/n x 100

where:

C - Percent completeness

V - Number of complete, valid measurements

n : Number of total expected measurements needed to achieve a

specified level of confidence in decision making.

. Comparabilitv describes the effectiveness with which one set of data can be compared to

another. Comparability is ensured through the use of standardized analytical methods,

procedures, and reporting.

. Representativeness describes the extent to which data accurately and precisely represents

the true characteristics of a sample. Representativeness is ensured through the use of

appropriate sample handling/storage procedures and standardized analytical methods.

Efforts are made to ensure that analyses are performed on samples that are representative

of the original source. This is accomplished, in part, by ensuring that samples are

properly preserved, stored, and analyzed before the expiration of holding times.

7.2.3. ANALYTICAL SAMPLE REPONTS, MSTHOOS AND CALIBRATION PNOCCOUNTS

Analytical data can be presented in a number of formats. These formats are generally based on either

the needs of the client or the data quality objectives specified for the project. For analytical data

generated under this sampling and analysis plan, the reports will contain the following information:

. Client name

. Project number

. Report date

. Analysis method

. Client sample identification

. Laboratory sample ID

. Date of sample collection

. Date of sample receipt

. Date of sample preparation

. Date of sample analysis
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. Analystidentification

. Analyte list

. Analytical quantitation limits

. Analytes detected

. Report-sPecific data flags

All procedures to be used under this sampling and analysis plan are based upon Test Methods for

Evaluatine Solid Waste, USEPA SW-846, Third Edition and its updates'

Calibration procedures are defined by each method and by the appropriate SOP. These procedures

cover thermometers, balances, and all instrumentation that requires calibration. They must meet or

exceed the requirements of the specific EPA reference method. Calibration typically includes analysis

of a calibration curve, initial and continuing calibration verification, standards reference checks using

an independent standard, and blank analyses'

7.3. PEEN RCUEW, DATA RCUCW AND VALIDATION

Frequent and periodic reviews of the work will be planned and conducted by EDG during the field and

laboratory data collection. EDG will also recommend QA improvements, as deemed necessary, and

will inform KDHE and USEpA of these actions. Informal reviews may be conducted as each step of

the work proceeds, so that identified issues ofconcern are raised as soon as possible' In the event that

an issue arises which can compromise the successful completion of any current work task, then an

immediate formal review will be conducted to resolve the concerns.

After the field work is complete and the analytical data has been received from the laboratory, a

svstematic data review and validation process will be conducted. This process will consist of:

. Review of field notes;

. Review of data set to ensure that project personnel followed the specifications laid out in

this Work Plan;

. Review of eC samples to establish extent (if any) of field induced bias in the analytical

data;

o Review of QC samples to establish accuracy and precision;

. Comparison of control limits specified in the analytical methods and guidance documents

used for data generation, with measured ranges of accuracy and precision for the data;

. Comparison of holding times, method detection limits, analytical results and action levels

to target exceedances;

j sampling procedures, particularly any variations from the work plan;
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Sample containers and preservation methods;

Chain-of-custody procedures and documentation;

The data validation process will consider the precision, accuracy, representativeness, comparability,

and completeness of the data Set, aS discussed in the previous sections.

7.4. Ftlotlcs AND REsoLUTloNs

The need for modifications to the data collection or evaluation process will be identified through the

implementation of the project QA/QC procedures, periodic reviews of the work as it progresses, and

data review and validation. The type of modification needed will depend upon the amount and type of

affected data, and whether the quality of the data and project objectives may have been compromised.

Procedures which do not conform to the QA/QC plan will be evaluated by the responsible project

personnel. After review of the non-conformance, modifications and/or resolutions will be developed

and proposed. Any changes to the approach will be identified and documented, along with the

technical justification. Completion of the resolution to the identified problem will be verified by the

project manager and monitored at periodic intervals.

a

a
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RECD

OCT ls 1999

BCAP

October 14, 1999

Mr. William F. Lowe
Unit Leader
RCRA Corrective Action and Permits Branch
Air, RCRA and Toxics Division
USEPA Region VII-ARTD/RCAP
901 N. 5fr Street

Kansas City, KS 66101

RE: Safety-Kleen(Wichita)Facility
Wichita, Kansas

EPA ID# KSDOO7246846

Dear Mr. Lowe:

Enclosed please find page revisions made to the RCRA Facility Investigation Work Plan for
the above-referenced facility. These revisions were made in response to your letter of
comments dated July 2, 1999, and conversations with you and Ms. Chris Jump of Kansas

Department of Health and Environment (KDHE). We have responded to each of your
comments below and made the appropriate changes to the text, figures, tables, and appendices,

as needed. The main body of the revised work plan text is provided in its entirety for ease of
replacement. The italicized text below presents USEPA's and KDHE's comments, and our
responses are presented (unitalicized) below.

. 1. Section 5.3.4. Soil Sample Collection: The most immediate risk for human contact with
contamination is in the near surface soils in unpaved areas. Safety-Kleen (SK) must
collect shallow (0 to 4") soil samples from borings in unpaved areas.

This change has been made and is reflected in Section 5.3.4, and Table 4.

2. SK should include a figure in the RFIWP depicting the areas of the facility that are not
covered by structures or paving.

This change has been made to Figures 2,3 and 5.
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Mr. William F. Lowe
october 14, 1999

Page2

3. Section 5.3.4 Soil Sample Cottection: The EPA will require soil samples collected near

the top of the saturated zone at locations where shallower samples show contaminants

at elevated levels. SK can either perform head space analysis on splits ftom the

shallow samples and decide whether to collect deeper samples while the equipment is

mobitized. for this phase of the investigation or defer deeper sampling until afrer the

Phase I laboratory analytical data is available. The MIWP must have an

acknowledgment that deeper samples will be required in areas where shallow

contamination exists.

The soil sampling approach, as presented in Section 5.3.4, has been modified and

includes the use of headspace measurements to assess soil conditions in the field.

These data will be used to assess whether deeper borings are needed in a given area to

assess the vertical extent of VOC impacts. Samples with the highest headspace

measurement will be selected for laboratory analysis, as described in this section of the

Work Plan. However, we have purposely avoided collection of soil samples just above

the water table, since concentrations at this depth may result from dissolved or free

phases of a given constituent related to the ground water, and not adsorbed

concentrations.

Section 5.4, Groundwater Data Collection: SK must add a third bullet as follows: To

identify data gaps, for resolution infuture investigation phases, to complete the

horizontal and verticat definition of any contaminant plumes, originating fromfacility
releases, both on and off the facility, this must be stated in the MIWP.

This change has been made to Section 5.4, as requested.

Section 5.4.4 fuow 5.4.5t. Analytical Testing of Groundwater Samples: The

groundwater plume must be defined horizontally and vertically to levels below MCL's.

As discussed in our recent conference call, potential ground water plume(s) will be

assessed to concentrations to be agreed upon at a later stage in this RFI process, after

initial site data have been collected and evaluated. These concentrations will be

presented to USEPA and KDHE for approval prior to completion of the RFI work.

The method detection limits will be at or below the maximum contaminant levels

(MCLs) for constituents of concern, to the extent possible.

Section 5.4.4. Analltical Testing of Groundwater Samples: The EPA suSSests that SK

review the analytes recommended in the EPA document Technical Protocol for
Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (EPAI600/R-
gS112S.) This will help ensure that SK collects the appropriate samples and performs

the proper analysis to evaluate the potential for natural attenuation.

4.

5.

6.
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8.

Mr. William F. Lowe
october 14, 1999
Page 3

We acknowledge this, and believe that for the purposes of this RFI, the analytes

selected will allow for an initial evaluation of the future potential use of natural

attenuation at the site.

Section 6.2. Data Presentation: SK must include a table listing the "Preliminary
Remediation Goels" (PRGs) for each target analyte.

The text has been modified to reflect that this information will be presented in the RFI
report, as requested.

Sectipn 6.2. Data Presentation: The Phase I RFI Report must identify any data gaps

that will require subsequent investigations, including off site investigations that may be

necessary to complete the definition of the horizontal and vertical extent of
contamination as required in the Facility Permit, Part II, Section VII. 4. C.

The Phase I RFI Report will identify any data gaps identified during the investigation,

as reflected in Section 6.2.

9. Section 6.4. Pronosed Stage 7 Action Levels: See Comment 4 above. The EPA and
KDHE have not agreed that "industrial land use PRGs" are appropriate. Depending on

the definition of these PRGs, they may or may not be determined protective. Since this

determination will be made later in the corrective action process, SK should define the

extent of soil contamination to levels that are protective of groundwater. For many

constituents, these levels are tabul.ated in the April 19, 1996 EPA Region III Risk Based

Concentration Table. If SK does not have a copy of the Region III table, the EPA will
furnish a copy.

Refer to our responses to Comments 5 and 7 above. We have modified the text of
Section 6.4 to indicate that the screening levels will be selected and agreed upon with
USEPA and KDHE after the first stage of the Phase I RFI. The screening levels will
be presented in the addendum to this Work Plan, which will be generated upon
completion of the first stage of field work.

10. Section 6.5. Health and Environmental Assessment: SK should explain in the RFIWP
that the HEA willfollow the guidance provided in the document Risk Assessment

Guidance for Superfund Parts A through D.

This change has been made in Section 6.5.

KDHE reviewed this document with regards to KDHE's source control measures scope of work
and evaluated the abiliry of the proposed investigation to determine if the Safery-Kleen facility
is or was a contributing source of contamirntion to the ground water in the NIC site. KDHE
provides the following comments:
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Mr. William F. Lowe
October L4, 1999
Page 4

I. Section 3.3.2. Aerial Photographs, Pages 6-7: KDHE notes thot an air photo circa
1980 was not utilized in this evaluation. KDHE also notes that there was a significant
level of activity and changes occurring at the site during the late 1970's to mid 1980's,
and that a number of environmental violations were documented by the EPA and
KDHE Bureau of Waste Management during this time. KDHE notes thot a photo from
this time period might help pinpoint potential problem areas and, in particular, might
help locate two potential source areas identffied in documentalion dated April 1978 and
December I 980, respectively :

I) the hand dug trench diverting waste solvent and still bottom sludge under
the facility fence to the drainage channel, and

2) the propane tank cut in half and utilized as a settling tank/sludge
separator in the southwest corner of the site. No sampling has been
proposed to locate and characterize these potential source areas. KDHE
requests that the locations of these activities be determined to the extent
possible and presented in the investigation report. Appropriate samples
should be collectedfrom these areas either as part ofthis investigation
or a subsequent investigation. KDHE suggests that the sampling include
sediment samples from the drainage channel north of the facility.

EDG has obtained and reviewed an aerial photograph from 1983. The additional photo
and associated graphical interpretation are enclosed to be added to Appendix C, and are
discussed in Section 3.3.2. Borings B-40, B-41 and B-42have been added to the scope
of work to address activity in the northeastern corner of the site observed in this
photograph. The aerial photo did not help in locating the propane tank or the hand dug
trench mentioned above. However, KDHE has provided us with color photographs of
this trench from their files. This page of photographs is enclosed for addition to
Appendix D, which presents a summary of information found in KDHE files. The
location of boring B-39 will be modified in the field using these photographs and
feedback from site personnel, to a location believed to be in the vicinity of the former
still bottoms trench.

Section 5.3.2. Sampling Locations and Selected Analltes. Page 20: The second to last
paragraph in this section indicates that the disturbed areas in the northeastern most
corner of the site (nonheast of Building K) are reportedly associated with non-
hazardous household debris, and no sampling was proposed in this area. KDHE files
indicate that waste solvent tanks, accessed by trucks, were located in this extreme
northeast corner of the site. Acid tanks may also have been located in this area. SoiI
gas samples collected in this general area in 1992 indicated the presence of various
chlorinated solvents. KDHE requests that sampling be conducted in the north east
portion of the facility.

2.
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Page 5

As discussed in our conversations with KDHE, borings B-40 throughB-4Z have been

added to address impacts in the northeastern-most corner of the site. (See the response

to KDHE's Comment 1 above.)

3. Section 5.3.4. Sampling Intemals and Selection, Page 21:

A. It is not clear to KDHE how the sampling depths stated on Table 4 for B'
4, B-25, and 8-26 were determined. KDHE notes that due to the former
activities in the vicinity of B-24 and B-25, both shallow and deep soil
samples mny be appropriate. KDHE recommends determining sample

depths in the field based on head-space screening, soil staining, or other
applicable indicators.

This modification to the sampling approach has been made and is reflected in the soil

sampling approach presented in Section 5.2.4, and in Table 4.

B. KDHE requests that sampling location B-35 also be advanced to a depth

greater than three feet due to the potential that the former lagoon area

may have been bacffilled to bring the area up to grade. Sample depth

should be determined in the field based on appropriate indicators.

This modification has been made and is reflected in Table 4 of the Work Plan.

C. The Workplan must include a SOP or descriptionfor collecting soil
head- space measurement s.

SOP # 30-A is enclosed and should be added to Appendix G, along with the other

SOPs.

4. Section 5.4.1. Monitorins Well Installation and Develonment - Page 22:

KDHE agrees that the proposed wells should be sufficient for assessing the ground

water gradient andflow direction across the site. However, KDHE is concented that
ground water quality, both on site and upgradient, cannot be fully assessed without

well pairs that evaluate both shallow and deep water at the same location, and without

water samples from the vicinity of potential source areas. Work in the Wchita area has

shown that the groundwater contamination ofren exhibits a significant vertical
stratification within the alluvial aquifer. There are many variables thnt affed this

stratification, such as: specific gravity of the compound, age of the release, distance

from source area, dffirential permeability in the aqutfer, or dffirential degradation

rates. A good understanding of the vertical stratification of contamination at the facility
will be necessary for adequate interpretation of the data since this site has many

complicating factors. These factors include: the long history of chemical handling and

the potential for multiple releases over a long time frame; petroleum contamination
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upgradient and down gradient which mny increase degradation rates in the shallow
zone of the aqutfer; and potential chlorinated solvent impact from upgradient sources.
Due to the history of the site, documented poor handling practices in the past, and the
nature of the alluvial sediments as discussed in the comment letter dated September 28,
1999, soil sampling based primarily on identified SWMUs, AOCs, and limited aerial
photos, m"ay miss potential source areas. Therefore, the currently proposed level of
groundwater sampling will not fully satisfl KDHE's requirements for ground water
characterization, even if little or no soil contamination is idertified.

KDHE strongly recommends collecting shallow and deep groundwater samples with the
geoprobe from some of the proposed soil boring locations. The following locations are
suggestedfor evaluating potential source areas and groundwater qua@ across the
site: B-8, B-20, B-22, B-24, B-31, B-35, EB-l, EB-2, EB5, and several upgradient
locations. This list of potential ground water sampling locations is not intended to be
definitive. KDHE acknowledges that this work could also be performed in a subsequent
phase of work afrer collecting ground water gradient data from the proposed wells.

S-K has modified the Work Plan to include the collection of ground water samples with
the Geoprobe@ in at least eight locations across the site. At each sampling location, a

total of three ground water samples will be collected at various depths in the shallow
water-bearing zone to assess the vertical distribution of contaminants in a given
location. Five of these sampling points will be conducted in the exploratory borings,
where monitoring wells will eventually be installed. Three additional locations will be
selected in the field based upon PID measurements and field observations. This
information will be utilized along with the initial data collected from the existing and
currently proposed monitoring wells to assess the locations, depths and well
construction of future site monitoring wells.

Section 5.4.1. Monitoring Well Installation and Development. Page 23: No criteria is
provided in the text or in SOP #6-8 for determining when a well has been sufficiently
developed. KDHE policy typically requires development to continue ufiilrteM
parameter measurements have stabilized to within I0% for three consecutive
measurements, fines have been removed from or significantly reduced in the ground
water.

A more recent SOP #6-8 is being submitted with this revision that states the criteria to
determine whether a well is sufficiently developed. It will replace the former SOP #6-
B that was submitted with the last Work Plan.

Section 7.1.8. Field Oc Samples. Page 34: Safety-Kleen must analyze rinseate samples

for VOCs as well as SVOCs and inorganic parameters.

5.

6.
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This modification has been made to the plan.

7. General: KDHE has diagrams or photos showing tanks and tanks or truck trailers

located both east and west of the fence running north from the northeast corner of
buitding L samples have not been proposed in this immediate area but, depending on

sampling results, may be requested in the fifiure.

Three additional soil sampling locations have been proposed in this area (B-40 through

B-42) to meet this concern.

Please replace the modified text, Figures (2-5), and Table 4 from your last bound copy of the

Work Plan (dated February 1999) with those enclosed with this letter. The copy of the aerial

photograph and the interpretation of this aerial photo should be added to Appendix C. Also,

please replace the old SOP #6B in Appendix G with the more recent one enclosed, and add

SOP # 30A to this appendix. The page of color photos enclosed should be added to Appendix

D. We appreciate your cooperation and assistance in this matter.

At this time we have tentatively scheduled the initial field work at the facility for the week of

November 29fr. We will alert you and Ms. Jump if this schedule is modified.

For future reference, the consulting division of Safety-Kleen has changed its name from

Environmental Decision Group (EDG) to Safety-Kleen Consulting. This change is effective

immediately. Because the enclosed documents are being inserted into a binder with our

previous name, I have used EDG in these enclosures for consistency. However, in the future,

all correspondence from the consulting division will reflect the Safety-Kleen name and logo.

If you have any questions on the revisions or inserts enclosed, please call me at 303.938.5535.

We look forward to working with you on this project.

Project Manager

Enclosures

Chris Jump - KDHE
Geoff Jones - S-K
Ron Robertson - S-K

Cc:

Sincerelv.
41 ,'/T+f,v l^^^.,
KalV,. Tauscher, CaYol O. Edson
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Table 1

List of SWMUs/AOCs

Safety Kleen (Wichita), Inc. Facility
SWMUs:

1. Process area storage tanks

2. Waste Blending and Drum Processing area*

3. Former Drum Processing Area**
4. Process Area Truck Bay

5. Sparging Area

6. Hot Room

7. Elevated Tank Storage Area

B. Regulated Waste Storage Areao

9. Solids Dryer"

10. Drum Crusher*

1 1. Crushed Drum Roll-off boxes*
'12. Warm Room

13. Dock Area*
14. Drum Storage Warehouse (Bldg. C)"
15. Building J*
16. Corrosive Waste Storage Area

17.Dry Solids Gondola

18. Open Area Along the SW corner

19. Open Area North of Bldg. l*
20. Paint Can Burial Pit#

21. Cyclone'
22. Old Still Area West of Bldg. l#

23. Area East of Bldg. I'
24.Area South of Bldg. C'

AOCs:

1. Laboratory Sample Storage Area

2. Former Above Ground Fuel Tanks

3. Building I

4. Concrete Vault

Notes:
*According to the Part ll Permit, the asterisked SWMUs Indicate that recent improvements to the6e SWMUs will minimize

the potential for further releases in areas of historical releases, anci that contamination present may not spread significantly.

In recognition of the disruption to operations that would be caused by corrective actions in these areas, and because a

delay will not threaten human health or the environment, the permittee may delay corrective action to theso subsoils until

such time that the structure in question is removed, or until final closure of the facility, whichever comes first.

'SWMUs added since the RFA was prepared. ldentified in the Part ll Permit.
o Listed as "non-regulated" in the Part ll permit; however, this is a regulated waste storage area according to site personnel.
*Listed as an AOC in the draft RFA; however, classified as a SWMU in Part ll permit.
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June 1 979

October 1986

Table 2

History for Safety-Kleen (SK) Wichita Facility

Formerly Laidlaw Environmental Services (LES) Wichita Facility

1940's until 1979 . Site was occupied and used by Enmar Paint Co.

Hazardous waste operations initiated by Reid Supply Co. (RSC) involved
management of spent solvents, spent electroplating baths, and sludges
generated off-site as a service to its customers.

Materials handling and waste processing were conducted on two parcels

of land, which comprised the RSC facility. The southwestern portion of
site was referred to as the South Plant and the northeastern portion was

referred to as the North Plant; these two parcels are separated by a road

labeled on site maps as 25'n Street.

Bulk storage and solvents reclamation through settling and distillation
occurred on site (North Plant), and blending into fuel supplement for off-
site energy recovery (South Plant), or shipment of waste to another RCRA

facility for treatment or disposal. Hazardous waste operations reportedly

ceased at the North Plant in 1985.

1 988 - Present

RSC sold operations at the North Plant to Service Chemical Supply

Company {SCSC). These operations involved acid repackaging and the
distribution of industrial chemicals.

RSC retained the title to the property and leased it to SCSC during their
operation.

Hydrocarbons Recyclers, Inc., (a subsidiary of USPCI), purchased the site
from Reid Supply Company (RSC) in 1988.
In January 1990, SCSC moved their operations completely off site.

USPCI was purchased by Laidlaw Environmental Services, Inc. (LES) in

1 995, thereby acquiring the site.

LES purchased Safety-Kleen Corp. (SK) in 1998 and changed the name of
the facility to Safety-Kleen (Wichital Facility. The facility currently manages

RCRA regulated waste for handling and processing.

During these years, the site has operated as a hazardous and non-

hazardous waste handler and processor for off-site generators of
chlorinated and nonchlorinated solvents, paint and lacquer wastes, waste

oils, greases, waxes, flammable and corrosive wastes, and spent dry

cleaning wastes.

a

a
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Table 3
Phase I RFI SWMU/AOC Description and Background

Wichita, Safety-Kleen Facility

1. Process Area Storage

Tanks

4. Process Area Truck Bav

5. Sparging Area

6. Hot Room

iJ.I
.t

Description, Historical Significance and/or Current Usage

The storage tanks were installed in June of 1988. There are eight (8) above

ground storage tanks constructed of carbon steel and located in a diked portion of

the processing area. Five (5) ofthetanks are 7000 gallon capacity, and used to

offloadthewasteintotransportertankertrucks. Therearetwo(2) 2'l ,000gallon
capacity tanks used for storage of blendable wastes, and a 7000 gallon capacity

tank for non-chlorinated solvents. A 500 gallon tank is also used for storage of
gasoline for use as fuel. lt is noted in the RFA that no historical releases have

been documented and potential for future releases is believed to be low.

li;i;ilii;;r [ ili,;,iit ij;;ii il.iiriEilils ;;i;; i; t,";;ili 6ii;; iil;i;
Wastes are pumped into the trucks from the above ground storage tanks that lie

to the north of the truck bay. The bay is ramped to the west, and equipped with a
centrally located blind trench sump. The bay is constructed with bermed curbs

and a protective guardrail along the southern berm. No releases are known to

have occurred from this area. According to the RFA, the potential for release

from this SWMU is low.

Three steam-heated spargers were formerly used for stripping PCE from dry

cleaning canisters and filters. Located in southwest corner of Building D. This i

process was initiated between 1984 and 1986, but is no longer in operation at the i

current facility. The sparging area had a central sump. No historical releases are i

known to have occurred in this area. The potential for release from this area, i

Two small enclosed rooms that were kept at temperatures of up to 190 degrees

and were used to lower the viscosity of certain wastes such as waxes and

greases prior to waste blending. Located on north wall of Sparging area (see

above), this room is approximately 25x10x8 feet. No floor drains are present in

this room. This room is currently in use. The wastes placed in this room were

typically waxes and greases. No historic releases are known to have occurred in
this area. The potential for release from this SWMU is low, according to the RFA I

Note:

a

a

SWMU Numbers 2,3,L0,LI,I3, and 14 which are not included in this table will be addressed in the RFI Phase II Wor\plan.
This table only includes those SWMUs/AOCs that need to be addressed in the Phase I RFI work plan, per the Part II permit.
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Table 3 continued

7.

These tanks are used for storage of hazardous and non-hazardous waste. They

are located in the northwest corner of Building D approximately 15 feet above the

floor level. The tanks vary from 2000 to 9000 gallon capacity, are made of
carbon steel, and are used to onload and offload wastes associated with

processing and/or transporting. They contain recycled PCE, chlorinated solvents

waste water, oils, diesel fuel and nonhazardous waste oil. This area is equipped 
i

with containment controls and a collection sump. No historic releases have oeen

known to occur in this area. The potential for release from this area, according to

the RFA is low, due to the age and condition of the tanks, as well as the physical

barriers to any releases that might occur

The area in the north central and northeastern part of Building D is permitted as a

regulated hazardous waste storage area, although the RFA describes it as a non-

regulated storage area. Because there is no sprinkler system in this area, no

flammable or reactive wastes are stored here. This area is diked to meet the

requirements for storage of hazardous waste in containers. No releases have

been reported from this area, although stained concrete was noted in the RFA in

the Northcentral portion ofthe area. Because there was not secondary

containment in this area at the time of the RFA, the potential for release to occur
from this area was considered moderate.

ihis idil ;;; ioi'J;rt 6;;6e il i# iliri;;;6; ilffi ;i iiliiefi s D lffi;;
used to recover solvents from shredded dry cleaning filters. No releases were

reported from this unit during its operation.

12. Warming Room

This SWMU was in a former site building (Building F) located to the east of the
northeast corner of Building C, almost against the northern site fence-line. The

building was approximately 30 feet long, and the eastern two-thirds of the building

housed the former warming room. (An office was located in the western third of
the building.) lt was used during the winter months to thaw iced drums prior to

waste processing. No historic releases reported from this area. According to the
RFA, the potential for waste release from the thawed drums in liquid form was

low based on physical barriers, and the potential for release in vapor form was

SWMU Numbers 2,3,10,11,73, and 14 which are not included in this table will be addressed in the RFI Phase II Worlqlan,

This table only includes those SWMUs/AOCs that need to be addressed in the Phase I RFI work plan, per the Part II permit.

Elevated Tank Storage

Area

8. Regulated Waste

Storage Area

a

a
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Table 3 continued

i""'".''''" "'''""'"" " """'
i

i 15. Building J

Building J is a relatively large warehouse east of the facility on what was

previously operated as the RSC North Plant and subsequently by the Service

Chemical Supply Company. lt was historically used for drum storage of virgin

flammable and chlorinated solvents, chemical product distribution, as well as

office space. lt was also used by USPCI for storage of household wastes, which

were primarily paint wastes. lt is currently used by Safety-Kleen for laboratory
pack/repack operations. The building is elevated at dock level above the ground

surface. No releases have been reported from this area of the facility. The
potential for release from this area is reported to be moderate in the RFA due to

the lack of secondary containment around historical drum storage areas and the

like.

Corrosive wastes are stored in Building B, located in the south-central part of the

facility. lt is divided into four container management units. The materials stored

here include corrosive and non-ignitable hazardous wastes destined for off-site

management, recycling as waste fuel, wastewater management, and solvent
recovery or otf-site transport for additional management. The storage capacity
for the entire Building is 55,000 gallons.

""i

17. Drv Solids Gondola

A gondola (i.e., a closed-top roll-otf box) owned by USPCI was located south of

Building C and was reportedly formerly used for temporary storage of dry solids.

At the time of the site visit for the RFA, it was storing metals-impacted soil

intended for landfill disposal. Wastes held in the gondola for subsequent landfill

disposal included soil and debris impacted with metals, nonflammable dry paint

solids containing no F-listed wastes, and non-blendable solids exhibiting some

hazardous waste characteristics. No releases have been reported in this area,

and the potential for release in this area was considered moderate in the RFA.

This portion of the site has not historicallv been used for waste handlinq or

18. Open Area along

Southwestern Corner of

Site

processing. During a USEPA inspection in April 1984, the area along the western

facility border was being used for empty drum storage. At that time, drummed

I waste was also observed to be staged south of the drum storage warehouse, in

an area east of the dry gondola area. A mound of tires was also observed in this

area during the 1984 USEPA inspection. In June of 1988, during a KDHE

inspection, an out-of-service distillation unit was observed in this area. This area

is currently a wide-open, undeveloped space on site. This area has no known

reported releases. ln the RFA, this area was reported to have a moderate

potential for release.

Note:

r SWMU Numbers 2,3,10,11,73, and 14 which are not inoluded in this table will be addressed in the RFI Phase II Workplan.
e This table only includes those SWMUs/AOCs that need to be addressed in the Phase I RFI work plan, per the Part II permit.

16. Corrosive Waste

Storage
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Table 3 continued

| 1q Open Area North of Bldg. I

This area was used for bulk storage of virgin solvents, storage of sulfuric and

nitric acid in above ground tanks (north and east of Building l) and storage of

drummed wastes. Drums were previously stored north of this building that

contained paint wastes, waste thinner, radioactive wastes and liquid caustic.

Virgin nonchlorinated solvents were stored in aboveground tanks in this area.

Sulfuric and nitric acid were reported to be stored in elevated tanks behind

Building l. Surface staining was observed along the fenceline northeast of this

building during the 1984 USEPA inspection of the site. Two observation wells

still exist in this area. The potential for release in this area to have occurred is

reported as high in the RFA, due to the potential for surface water runoff to the

drainageway north of the area.

Buried paint cans and paint related wastes were discovered in 1992 in an area

approximately 20 ft2 in size. Burial predated Reid's purchase of the propeny.

The historical use of this SWMU is uncertain; this property was used for paint

manufacturing from the mid 1940s until 1979. S-K has not been involved with

this generation of this SWMU, nor has it buried waste anywhere on the facility.

This is located approximately 20 feet west of the southwestern corner of

Building B. No releases have been identified from this SWMU. The area was 
i

along the west wall of the shredder/granulator room. lt was previously used to i

recover solid material from the shredder/granulator. lt is located within well-

maintained secondary containment. Potential for release from this unit is

expected to have been low, since the machinery sits above grade within a

building, underlain by concrete. No visible cracks or drains were observed

formerly conducted in this portion of the facility. The area is covered by

concrete, just outside of the southwest corner of building l.

This area may have historically been used for drummed storage

I
IGril;i6 j

located where a former building used to sit. The area is defined on

Attachment C of the permit. lt is shown as the entire open space east of

Building I and north of building J.

20. Former Paint Can Burial

Pit

21. Cyclone

i 22. Old Still Area West of

i Bldg. I

i

i..........
:

23. Area East of Bldg. I

; 24. Area South of Building C

Note:

This area is open, undeveloped space on site.

SWMU Numbers 2,3,10,LL,t3, and 14 which are not included in this table will be addressed in the RFI Phase II Worlplan.

This table only includes those SWMUs/AOCs that need to be addressed in the Phase I RFI work plan, per the Part II permit.

j
I

I
J

a

a
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SWMU/AOC ldentification i

1. Laboratory Sample Storage"

2. Former Above Ground Fuel Tanks

Location "

3. Building l'

Table 3 continued

Description, Historical Significance and/or Current Usage

This storage area is maintained in Building A for samples from

serviced clients awaiting analysis. lt is a small closet-like room located

on the south side of the building. There have been no known releases

reported in this area. The potential for release from this area is

: reported as low, according to the RFA.

Two former elevated SO0-gallon tanks used for fueling were located in
the southwestern poftion of the facility, west of Building B. One was

used for unleaded gasoline and the other for diesel fuel. The tanks sat

on steel frame supports. The area underlying the tanks was covered

with gravel. No reported releases have occurred from this area,

although overrun and spillage is common in fueling areas such as this

The potential for release from this area, according to the RFA, was

moderate.

This building was historically used for solvent distillation processing

and acid repackaging. Chlorinated and nonchlorinated solvents were

handled in this area and the virgin acids handled included sulfuric, 
I

nitric and hydrochloric. No known releases have been reported in this 
I

area. The potential for release in this area according to the RFA is low 
..1Affiireililii;];;;ffiilifi;ffiih;;;ffi ffiiffi ;iiri;i;;iiitt; 1:'

i 4. Concrete Vault' northwest of building l, served as a discharge basin for cooling water

during the solvent distillation process. Wastes previously used in the

area of the concrete vault include chlorinated and non-chlorinated

solvents. No history of release is known for this area, and the vault is

no longer in use. The vault appears to currently be filled with gravel at

the ground surface. According to the RFA, this area is believed to have

had a high potential for release.

Note:

o SWMU Numbers 2,3,L0,11,L3, and 14 which are not included in this table will be addressed in the RFI Phase II Worlqlan.
o This table only includes those SWMUs/AOCs that need to be addressed in the Phase I RFI work plan, per the Part II permit.

" This is an AOC identified.

Sources: RCRA Permit Application, Section L and Draft Preliminary Assessment Report, September 24, 1990.
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Table 4
Proposed Soil Sampling Informalion

S-K Facility, Wichita, Kansas

Sampling
Point lD

Sampling Analytical swMu/Aoc lD Sampling
Depth Parameters TyPe

B-1 0-4 in. Inorganics, pH, SVOCs, Pest., VOCs Laboratory Sample Storage

B-2 0-4 in Inorganics, pH, VOCs Corrosive Waste Storage

1 -3 ft. Inorganics, pH, VOCs Corrosive Waste Storage

B-4 Below backfill Inorganics, pH, VOCs Paint Can Burial Pit

(Field judgement)

B-5 0-4 in. lnorganics, pH, PNAs, TPH, BTEX Former Above Ground Fuel Tanks Biased
Biased

0-4 in Inorganics, pH, SVOCS, VOCs Southwestern Corner of Site 100'Spacing
Grid

lJ-I 0-4 in. Inorganics, pH, SVOCS, VOCs Southwestern Corner of Site 100'Spacing
Grid

0-4 in lnorganics, pH, SVOCS, VOCs Southwestern Corner of Site 100'Spacing
Grid

lnorganics, pH, SVOCS, VOCs Southwestern Corner of Site 100'Spacing
Grid-3 fi. if in

Inorganics, pH, SVOCS, VOCs 100'Spacing
(1--a ft. if in g'avet) Dry Solids Gondola Grid

B-1 1 0-4 in. Inorganics, pH, SVOCs, VOCs Southwestern Corner of Site '100'Spacing

(1-3 ft. if in gravel) Grid

B-12 1-3 ft. Inorganics, pH, Pesticides, VOCs South of Building C Biased

(in gravel area)

B-13 1-3 ft. Inorganics, pH, Pesticides, VOCs South of Building C Biased

(in gravel area)

B-14 0-4 in. Inorganics, pH, VOCs North of Bldg. C along RR tracks Biased

(1-3 ft. if in gravel)

B-15 0-4 in. Inorganics, pH, VOCs North of Bldg. C along RR tracks Biased

(1-3 ft. if in gravel)

8-16 0-4 in. Inorganics, pH, SVOCs, VOCs N of Processing Area along RR tracks Biased

(1-3 ft. if in gravel)

B-17 0-4 in. Inorganics, pH, SVOCs, VOCs North of Building D along RR tracks Biased

-3 ft. if in
1-3 ft. Inorganics, pH, SVOCS, VOCs Former Warming

B-9

r-10

B-19 1-3 ft. Inorganics, pH, SVOCs, VOCs Processing Area Storage Tanks & Biased

Process nrea frucf gay

Elevated Tank Storage Area

B-24 0-4 in. if in grass Inorganics, pH, VOCs Former Old Still Area

8-10 ft (if no PID

8-26 Field Judgement Inorganlcs, pH, VOCs Concrete Vault Biased

8-10 ft (if no PID rdgs.)
B-27 0-4 in. Inorganics, pH, VOCs Area North of Bldg. | & former ASTs Biased

B-28

(1-3 ft. if in pavement)

B-25 Field Judgement Inorganics, pH, VOCs Concrete Vault & Area North of Bldg. I Biased
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Sampling
Point lD

Sampling
Depth

Analytical
Parameters

SWMU/AOC ID Sampling
Tvpe

B-29 0-4 in Inorganics, pH, VOCs Area East of Bldg. I Biased

0-4 in. Inorganics, pH, VOCs, pesticides Area East of Bldg. l/North of Bldg. J Biased
(1-3 ft. if in gravel) along RR tracks

B-31 0-4 in. Inorganics, pH, VOCs Area Southeast of Bldg. l/North of Biased

_ , . (1-3 ft. if in gravel) Bldg. J
B-32 1-3 ft. lnorganics, pH, VOCs, pesticides Area adjacent to Building J Biased

B-33 1-3 ft. Inorganics, pH, VOCs, pesticides Area adjacent to Building J Biased

B-30

B-34 1-3 ft. Inorganics, pH, VOCs, pesticides Area adjacent to Building J Biased

B-35 Below backfill Inorganics, pH, SVOCs, VOCs Lagoon Area from 1960 and 1970 Biased

_ . . (Field iudgement) Aerial Photos
8-36 1 -3 ft. Inorganics, pH, VOCs, TPH ASTs in central portion of site, based Biased

upon historical aerial photo from 1 960
B-37 1-3 ft. Inorganics, pH, VOCs, TPH Adjacent to unknown skuctures (possi- Biased

ASTs) in aerial 1970
Inorganics, pH, VOCs, TPH In former drum storage area, east of Biased

f
trench leading to ditch

B-40 0-4 in. Inorganics, pH, VOCs Sampling to assess activities in NE 75 fi. Grid
corner of site, seen in 1983 aerial photo spacing

_ corner of site, seen in 1983 aerial photo spacing
A'42 0-4 in. Inorganics, pH, VOCs Sampling to assess activities in NE 75 fi. Grid

comer of site, seen in 1983 aerial photo spacing

Note: Additional deeper samples may be collected and analyzed for VOCs only based on PID readings collected in the field.

B-38

g:\c\963231\Analytical for RFI WP Page2



Table 5

Analytical Methods

S-K Wichita Facility

Parameter Anticipated Method Matrix
Preferred Container (#)

Type

Minimum
Amount
Required

Preservation &
Storage Holding Time

Volatile Organic Compounds (VOCs)

Volatile Organic Compounds (VOCs)

Methane

Chloride

Sulfate

Alkalinity, Carbonate &

Bicarbonate

Calcium (Total)

Magnesium (Total)

Potassium (Total)

pH - Corrosivity

Manganese (Total)

Manganese (Dissolved)

Metals Analysis (other than

Hexavalent Chromium and Mercury)

Metals Analysis (other than

Hexavalent Chromium and Mercury)

TPH

Semivolatiles (SVOCS) - GC/MS

Pesticides

SVOC - PNA

Nitrogen, Nitrate and Nitrate

Nitrogen, Ammonia

624

8260A

RSKl75 Mod.

325.2

375.4

310. I

6010

6010

6010

1l l0

6010

6010

6000 & 7000 Series

6000 & 7000 Series

8015 Modified

8270C

8081A

8270C

353.2

350. r

Water

Soil

Water

Water

Water

Water

Water

Water

Water

Soil

Water

Water

Soil

Water

Soil

Soil

Soil

Soil

Water

Water

(2) 40 ml VOA Glass

(l) 125 mL SJ

(2) 40 ml VOA Glass

(l) 250 mL HDPE

(l) 250 mL HDPE

(l) 250 mL HDPE

(1) 1L HDPE

(r) rL HDPE

(r) lL HDPE

Glass vessel

(l) lL HDPE

(r) 1L HDPE

Glass vessel

(I) L HDPE

Amber Glass vessel

(l) 250 mL SJ

(l) 250 mL SJ

(l) 250 mL HDPE

(l) 250 mL HDPE

40 ml

log

40 ml

5mL

100 mL

50 mL

200 mL

2OO MI

200 mL

200 mL

200 mL

log

200 mL

2OO g

3og

30g

3og

l0 mL

5mL

pH < 2 w/ltCl,4"C

4"C

pH < 2 w/HCl,4"C

none

4"C

4"C

pH < 2wlHNO3

pH < 2wlHN03

ptl < 2wlHNO3

None

pH < 2wlHNO3

pH < 2wlHN03

pH<2, w/HCL

4.C

4.C
pH < 2 w/l{2SOa,4'

pll < 2 w/H2SOa,4"

l4 Days

14 Days

14 Days

28 Days

28 Days

l4 Days

6 Months

6 Months

6 Months

None specified

6 Months

6 Months

6 Months

6 Monihs

None specified

l4 Days (ext.)/

40 Days (analysis)

l4 Days

'14 Days

28 Days

28 Days

* Where reference to the most currently promulgated SW-846 methods is made, previous versions may also be inferred

Holdl'r Tin'cs (5), QAPP bblcs.xls. 2/24199
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FIGURE 4 PHASE I R

lD lTask Name Duration Start Finish
1999 2000

Feb I M* | Apr I May l.Jun | .Jut I Aus I srp I oct I
1 Finalize RFI Phase I Work Plan

Submittal of Revised Phase I Work Plan to Agency

Agency Review and Comment Period

Modifications made to Phase I Work Plan

Receipt of Approval Letter from Agency

Conduct RFI

Mobi lization/Contracti ng

Utility Clearance

Site Walkover and Further Sampling Location Evaluation

Soil Sampling Field Event

Laboratory Analysis of Samples

Review of Soil Data & Reevaluation of GW Investioation

Mobilization & Preparation for GW lnvestigation

Conduct Groundwater I nvestigation

Laboratory Analysis of Samples

Data Evaluation

Develop Followup Field Effort to Assess Extent

Write Addendum to Work Plan

Agency Review of Addendum to Work Plan

Meeting with Agencies to Review Addendum

Field Preparation and Mobilization

lnitiate Followup Field Work to Assess Eltent

Laboratory Analysis of Samples

Data Evaluation and Summary

Preparation of Phase I RFI Report

Report Preparation

Agency Review

Meeting with Agency

178d 2n6F9 10t29t99

2d 2/26/99 2t27/99

18.2w 2127199 712199

15.2w 7/3199 10/15/99

2w 10/18/99 10/29199

223d 11l1t$ 9t6t00

4w 11/1/99 11/26199

1d 11t29t99 1'v29t99

1d 11/30/99 11/30/99

2w 1U1199 12|14199

3w 12/15199 114/OO

2w 115/00 1118/00

1w 1/19/00 1l25lOO

2w 1/26/00 2/8/OO

3w A9lO0 2129100

4w 311/00 3l2BlOO

2w 3l29l00 4l11l01

4w 4nAO0 5/9/00

4w 5/1Ol0O 6/6/00

1d 6/7tOO 6ntj0

3w 6i8l00 6/28/00

2w 6129100 7l12lo0

4w 7/13100 8i9l00

4w 8/10/00 916/0l)

81d eilo0 12nuo0)

'li 
:f!;::",'i,:jjl

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Project: Schedule for RFI.MI
Date: 10/5/99

Task t-i-Iti:]]l-t-il-t-I Mibstone I SummarylF
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1983 Aerial Photograph of Site Vicinity
S-K (Wichita) FacilitY
t{e l'eience : W ichita- Sedgwick County Metropol i tarr

Area Planning Commission
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1. INTRODUCTION

On December 19, 19g6, the Occupational Safety and Health Administration (OSHA) issued, in the

Federal Register, an interim final rule on hazardous waste site operations and emergency response.

This rule specifically requires certain minimum standards concerning health and safety for anyone

performing activities at CERCLA sites, RCRA sites, emergency response operations, sites designated

for remediation by a state or local agency, or any other operations where employees' operations

involve dealing with hazardous waste or hazardous constituents.

This RCRA Facility Invastigation (RFI) Health and Safety Plan (HASP) has been prepared

Environmental Decision Group, Inc. for use at the Safety-Kleen, Inc. Wichita Facility. All work

performed at the Wichita Facility under the RFI workplan will be in accordance with applicable

federal, state, and local regulations including OSHA standards contained in 29 CFR 1910.120' to

protect the health and safety of the investigative tqrm and the general public'

The provisions of the plan are mandatory for all on-site RFI field personnel. They set forttr minimum

requirements for contractors involved in the field activities. Safety-Kleen will continue to develop and

update this HASP, as necessary, to address the evolving Health and Safety needs of the RFI project.

Substantial changes will be revised and approved by Safety-Kleen health and safety staffor consultants.

Each field subcontractor may provide its own HASP for its employees, covering h?P:ud notification

and potential exposure to hazardous materials, wastes, and/or constituents, and complete all work in

accordance with that plan. If the contractor chooses to use only this HASP for reference purposes, the

contractor shall hold Safety-Kleen harmless from and indemnify them against, dl liability in the case of

an injury. Safety-Kleen maintains no rasponsibility whatsoever for the safety and welfare of any on-

site personnel except their own employees.

protocols exist to itssure strict adherence to the HASP. The Project Manager will assign a person to

act as RFI Healft and Safety Officer who will primarily be responsible for making sure that the Plan is

followed and understood by site personnel, and that any changes required to the Plan will be properly

approved by the RFI Healttr and Safety Officer.



2. SCOPE OF WORK

2.1. Wonr Locarpnt

The Safety-Kleen Inc. Wichita Facility is located in the City of Wichita, Kansas. The site is

approximately 800 feet long and up to 300 feet wide (Fig. 1, Site Location Map). The site is bordered

by North New York Avenue to the East, East 256 Street North to the South, and the Union Pacific

Railroad tracks to the North and West. Access to the site is gained from the west side of North New

York Avenue.

2.2. Snr DescnrPTtoN AND HFToRY

The property is located within a highly industrial-commercial portion of Wichita. Previous facilities

located at the site include a paint company, industrial chemical distributor, bulk storage and solvent

recovery facility, and a hazardous and non-hazardous waste handler and processor. Currently, Safety-

Kleen Inc. (Wichita) manages a RCRA regulated facility for handling of hazardous and non-hazardous

wastes.

Historically, industrial and commercial companies have used the yard for distributing, storing, and

processing RCRA regulated solvents, distributing and storing industrial chemicds, and handling paint

and lacquer. Typical regulated substances in use and processed at the various facilities located at the

site include spent solvents, spent electroplating baths, sludges, hazardous and non-hazardous waste,

chlorinated and non-chlorinated solvents, paint and lacquer wastes, waste oils, greases, waxes,

flammable and corrosive wastes, and spent dry cleaning wastes.

Previous environmental invastigations have been performed on and around the site. A non-contact

cooling water industrial well was installed at the facility in 1990. Pumping began in January 1991

with intermittent pumping at 30 gpm. Analysis of the water discharged to the Wichita Sanitary Sewer

System indicated the presence of methylene chloride, PCE, TCE, 1,2-DCE, xylenes, and toluene at

concentrations ofless ttrat 100 ppb per constituent.

In 1983, the USEPA initiated an investigation into groundwater contamination in the site vicinity when

two industrial wells in the Twenty-ninth Street and Mead area were found to have elevated

concentrations of volatile organic compounds (VOCs). The VOCs identified included trichloroethylene

CICE), carbon tetrachloride (CCIJ, trans-I,2,{ichloroethylene (IDCE), vinyl chloride, and 1,1,1-

richloroethane (tCA). After several investigations, it has been determined that the plume is a multi-

source, multiple constituent contamination problem with both historical and current potential sources.



The plume covers approximately 5 miles in the North/South direction from the facility. Although the

site was listed as a CERCLA site at one time, it has been delisted and the City of Wichita has taken

jurisdiction over the project, with input from state and federal agencies. The industrial corridor that

encompasses this large ground water plume is referred to as the North Industrial Corridor (NIC).

2.3. Ttrue Fnarrle

This project will be conducted in separate stages. The initial phase of fieldwork for the RFI will begin

once final approval of the Phase I Work Plan is obtained from the involved agencies. It is anticipated

that approval will be granted in the spring of 1999, and fieldwork will begin shortly thereafter.

The proposed time schedule for RFI field work is as follows:

r Receive the regulatory agencies' written approval of the final Phase I Work Plan;

o Begin RFI Work Plan field activities three (3) weeks from receipt of agencies' written

approval (first phase);

r Complete the initid RFI field activities three (3) weeks from commencement of field

activities;

. Submit a draft Addendum to the Phase I Work Plan thirteen (13) weeks from completion of

the initial field activities to be approved by the appropriate agencies; and,

. Begin second stage of field work two (2) weeks after receipt of Agency approval of

Addendum.

2.4. Genenal Scope oFWoRK

The general scope of work for the initial RFI field investigation will include: installation and sampling

of four (4) shallow and two (2) deep monitoring wells on site; advancement of approximately thirty-six

(36) soil borings; collection of shallow soil samples; and submittal of soil and groundwater samples for

analysis as described in the earlier portions of this Work Plan. The soil borings will be located in and

around 24 previously identified solid waste management units (SWMUs) and 4 areas of concern

(AOCs) (isted on Table I of RFI workplan).



2.5. Specrtc Trsrs

Specific tasks covered by this HASP will include:

1) Identifying monitoring well and soil boring locations;

2) Location of subsurface utilities and infrastructure;

3) Mobilization and setup of drilling equipment;

4) Drilling/installation of wells and soil borings;

5) Monitoring well gauging and sampling;

6) Soil samPle collection; and,

7) Backfilling and surveying ofbore holes, as needed'

2.6. Pensorunel

Personnel planned for this project will include:

. Senior Project Manager - Carol Edson

o Project Manager - KaY Tauscher

o Field Supervisors - Ed Ullmer

(Ottrer qualified Safety-Kleen personnel may

assume field supervisor role as needed)

o Drilling Subcontractors - To be Named

Sr. project and project Manaeer responsibilities include: client interface; compliance with applicable

legal standards, policies, and procedures; reviewing HASPs; approve changes to work plan; and

interactions with the Safety-Kleen field personnel, public, regulatory personnel, and client.

Field Supervisor responsibilities include, supervising drilling operation and proper handling of soil

samples. Accountable for the on-site supervision of the drilling activities, subcontractors, associated

personnel, and sampling. Specific responsibilities of the field supenrisor include:

o on-site client interaction,

. compliance with applicable policies, procedures urd laws;

o handling of reports of injury and/or illness;

o assurance of a timely, safe progression of the project;



o assurance of proper personal protection equipment (PPE) and its use;

. management of monitoring equipment;

o conductance of daily health and safety meetings;

. communication of the hazards of the site;

. maintenance of communication with all parties involved with drilling or other on-site work;

. documentation of all pertinent field activities.

Drilling Subcontractor - to be identified. Responsible for mobilization, operation and decontamination

of drilling equipment. Crew will include one driller and one or two helper.

2.7. Eoutmleur

The primary equipment for this project will include:

e Hollow-stem auger drill rig;

o GeoProbe Equipment;

o Support vehicles;

. Miscellaneous hand tools;

o Decon equipment, tools and fluid;

o Field notebook

o Surface samplers (shovels, trowels, hand augers);

o Macro-Core Sampler;

. Sample containers and coolers;

o colorimetric tubes and pump;

r Organic Vapor Monitor (OVM); and'

o PPE.



3. POTENTIAL HAZARDS

The hazards associated with the site work activities involve both health and physical hazards that

would normally accompany any site investigation program. Attempts have been made to develop a

plan that provides for the maximum health and safety of site personnel, the community, and the

environment. However, because of the nature of the work to be performed, potential hazards can be

created during the project. These hazards will be eliminated or reduced through the use of

administrative controls, engineering controls and/or PPE. Administrative and engineering controls are

described in Section 4 and specific uses of PPE are identified in Section 5 of this HASP.

Based upon groundwater data obtained on and near the site, it appqm that the primary constituents of

concern include the following: trichloroethylene CICE), tetrachloroethene @CE), carbon tetrachloride

(CCl4), and related daughter products. Based on the site history and identified groundwater

contaminants, the primary contaminants that may be encountered in the site soils are anticipated to be

volatile organic compounds. Table 1 describes the potential chemical hazards that have been identified

in groundwater beneath the property, although these contaminants may be from upgradient sources'

Material Safety Data Sheets (MSDS) for each chemical hazud are provided at the end of this plan.

Additional potential contaminants at this site may include other VOCs, metals, semi-volatile

compounds, corrosives, hydrocarbon related compounds'



Table I

Chemicals Detected in Groundwater

Substance PEL-TWA ppm TLV ppm

Perchloroethylene

1, 1, l-Trichloroethane C[CA)

1, 1-Dichloroethene (DCE)

1, I -Dichloroethane (DCA)

Trichloroethylene (fCE)

Carbon Tetrachloride

cis-I,2 DCE

Chloroform

1,2-DCA

Benzene

Xylene

Toluene

Vinyl Chloride

4-Bromofluorobenzene

Dibromofluoromethane

25

3s0 c
100

100

100

10

r00

s0c
I

100

200

I
NA

25

350

100

50

5

)
10

10

10

100

50

5

100



4. HAZARD EVALUATION

The potential hazards to on-site investigative personnel include identified and non-identified chemical

substances, heat or cold stress, physical stress, harmful flora and fauna, equipment-related injuries,

fire, and explosion. No confined spaces will be addressed in this scope of work; therefore, confined

space entry is not addressed in this Health and Safety Plan'

Because there has been very little site soil investigation work previously conducted, ttre initial

constituents of concern are those that have been identified in the groundwater. The permissible

exposure limia @ELs) - time-weighted averages CIWAs) and threshold limit values (ILVs) for these

constituents are shown in Table 1. Chemical hazards associated with these chemicals are listed in

Table 2. Recent maximum detected concentrations in groundwater are less than 200 ppb. Based on

these detections, the hazards presented by these chemicals are expected to be minimal. However,

potential source areas for these chemicals may be encountered in the subsurface soils, where

concentrations would be higher.

Table 3 liss each work task, the anticipated potential hazards, and the methods of controlling these

hazards. As the work progresses, changing conditions may mitigate the existing hazards and create

others. The new hazard conditions will be evaluated and the appropriate control measures will be

developed as needed.

This HASP will be updated after the results of the initial sampling have been reviewed to address any

additional contaminants of concern at this facility.



5. PERSONAL PROTECTIVE EOUIPMENT (PPE}

The required PPE on-site for the Soil boring and Sampling program is:

Drilling and sampling activities in Level D: (within 25 feet of drilling rig)

r safetY boots with steel toe

. safety glasses with side shields

. hard hat

. leather gloves for handling equipment

Drilling and samplins activities in Level C: @xclusion 7-one)

o safety boots with steel toe*

r safety glasses with side shields

. hard hat

r nitrile gloves

e Kimberly Clark@ kleanguard**

o 
o full-face respirator with organic vapor cartridge.

* If leather boots are used and the held manager deems it necessary, boot covers will be used to Prot€ct boots.

** If free product is present then Saranex aPron on coverall will bc worn.

(Contaminant Reduction Zone)

o safety boots with steel toe

o safety glasses with side shields

. hard hat

r nitrile gloves

o Kimberly Clark kleanguard

(Support Zone)

r safety boots with steel toe

. safety glasses with side shields

. hard hat



6. INSTRUMENTATION AND MONITORING

Instrument Location of sampling Frequency Action Level

ovM Breathing zone Initially and 10 ppm above

4 to 6 ft above ground periodically background

Colorimetric BreathingZone Prior to purging & I ppm

Tubes samPling

ACTION - If f0 ppm above background is obtained for over a period of I minute, then

colorimetric tubes for vinyl chloride, benzene, methylene chloride, 1,2-DCE' and carbon

tetrachloride will be used. If vinyl chloride, benzene, carbon tetrachloride, |,2-DCE, or

methylene chloride are detected at or above 1 ppm, I ppm, 5 ppm, 2.5 ppm' or 12.5 ppm'

respoctively, then work will cease for 15 minutes. Another reading witl be taken; if action points

are exceeded, then work will cease in this location and the project manager wilt be notified. If the

OVM reading is at or above 25 ppm and the five constituents are not detected (or are below the

action levels), work will cease until conditions improve or continue under Lcvel C.

Modifications to the above monitoring plan will be made as warranted by identification and review of

additional contaminants identified during the drilling program.

All instrument readings will be recorded in the project's daily log book and/or the project's

instrumentation log book. Results, environmental conditions, date, time, and the operator's initials

will be logged. The OVM and other monitoring instruments will be calibrated according to the

manufactures specifications prior to the start of work each day'



7. SITE CONTROL MEASURES

In the absence of identified soil contamination, establishment of a formalized exclusion zone/transition

zonelsupport zone is regarded as unnecessary and impractical unless Level C PPE is required. It is

anticipated that most, if not all of the site investigation work will be conducted under Level D'

7 .1. Exct-ustoru Zorue

A 25-foot radius around the active boring will be the designated as the Exclusion Zone @Z). Entry to

theEZwill be restricted to personnel that are properly protected by wearing the required PPE and to

those personnel that have (l) completed the required 40-hour health and safety training, or equivalent'

(2) been medically evaluated and found to be "medically fit" to work at a hazardous waste site. All

work with the hazardous material will be confined to this area.

No smoking, eating, or chewing of gum or tobacco will be allowed wittrin the ExclusionZone.

Drinking water will be located greater than 25 feet from the drill site. If Level C (or higher) PPE

becomes temporarily necessary, it will be removed at the drill site and decontaminated or disposed of

properly.

If necessary, traffic cones will be set around the drill rig and work area to detour vehicle traffic.

7.2. CONTAMINATION REDUCTION ZONE

The contamination reduction zone (CRZ) is the transition area between the contaminated area and the

clean area. This zone is designed to reduce the probability ttrat the clean Support Zone will become

contaminated or affected by other site hazards.

personnel entering the CRZ should be required to wear the personal protective clothing and equipment

prescribed for working in the cRZ. The reenter the support zone, workers should remove any

protective clothing and equipment worn in the CRZ. Decontamination personnel in the CRZ often

wear one level of protection below what is required in the EZ.



7.3. Supponr Zorue

The Support Zone will include all areas not in theEZ. This zone will not be restricted and will

function as the area in which all non-investigative activities will be located. The project location site is

a fenced RCRA regulated facility, thus access by the general public is strictly controlled'



8. DECONTAMTNATION PROCEDURES

Decontamination guidelines and procedures are necessary to protect workers at the site and to prevent

the unnecessary spread or release of contaminants. Drilling equipment, including rig augers, drill

rods, sampling equipment and drilling tools will be cleaned within a designated Decontamination Area

at the site. Decontamination procedures will involve a high pressure sprayer or steam cleaner for use

on heavy equipment, using potable water. Decon water will be contained on site in 55 gallon closed

top drums or disposed of on site if State and local regulations permit. If used, sampling equipment

(i.e. trowels, augers, shovels, and other reusable items) will be decontaminated with mild soap and

water prior to collection of each sample. Sampling gloves and other disposable PPE that are in direct

contact with samples will be changed between samples. Personnel will be encouraged to maintain good

personal hygiene at ttle completion of each day's activities by using waterless soap to clean hands and

towelettes to clean the face while still in the decontamination zone.

Contaminated disposable PPE and drill cuttings will be stored in drums on-site until analysis

determines disposal method.

9. TRAINING

All SK personnel working with this project will have completed 40-hour health and safety training

according to 29 CFR 1910.120 (e); be current with the annual health and safety refresher training; and

be respirator fit-tested. Supervisory personnel will have completed an additional 8 hours of

supervisory training.

personnel using monitoring instruments will have completed an 8-hour field instrument training class.

prior to beginning operation at the Site, approved subcontractors must provide proof of 1) current 4O-

hour health and safety training; 2) medical certification as 'medically fit" to work at the Site; and

respirator fit testing. All on-site workers or visitors must read and sign ttris health and safety plan

prior to conducting any activities on-site.

Safety meetings will be held daily, or more frequently as deemed necessary by 0re field supervisor to

ensure the proper application of the HASP.



10. MEDICAL MONITORING

Employeas working at the Site will have received a pre-employment and annual physical, and be

certified to be capable of working at ahazudous waste site. All contractors, subcontractors, clients,

and other Site visitors are required to provide documentation of 40-hour health and safety training and

medical certification prior to involvement with the field activities. Proof of health and safety

compliance will be maintained at the Site and/or the Contractor's office.

10. 1 . Hnzlno GorrnrraururcATpN Pnocnnur

In compliance with OSHA and Safety-Kleen policies, the MSDS sheets for the suspected contaminants

are included in this HASP.

1O.2. ReSnmroRY PRoTEcTpN PRoGRAM

ln compliance with OSHA and Safety-Kleen policies a written respiratory program is available for
review at the project office upon request. Safety-Kleen personnel have been trained in the use,

maintenance, inspection, and storage of respiratory protective equipment. Individuals are issued their

own personal respirator and receive additional replacement parts and cartridgas as necessary.

If the action point of 12.5 ppm TWA for methylene chloride (50% of the exposure limit; Table 1) is

exceeded, all potentially exposed employees will participate in a supervised medical monitoring event

as required by OSHA regulation 1910.1052.



11. EMERGENCY PLAN

In the event of an emergency, the on-site Field supervisor will be responsible for alerting personnel

and providing instructions for response or evacuation. Personnel will be alerted either verbally, or

with the field vehicle car horn.

A fire extinguisher (ABC type), first aid kit, and an eye wash will be available on site.

Should an injury occur, the immediate well-being of the injured party is the primary concern.

Emergency telephone numbers and route to the nearest emergency medical facility are:

Emergency Numbers

Fire, Police, Ambulance............. """911
Emergency Number for St. Francis Hospital (316) 268-5052

Directions to St. Francis Hospital:

(See Figure 2 for mapped routO

Directions from site:

r Exit facility and turn right on New York Street

I Go left on 21" Street to I-135 south

I South on I-135 to 96 Street

I West (right) on 96 Street to St. Francis Street

I North (right) on St. Francis to hospital (on left)

Additional Numbers

For fire, police, or ambulance service in an emergency, dial 911. For non-emergency situations, the

following information is provided.



Safetv Kleen: (303) 938-5500 - General, Boulder, CO offrce

(303) 938-5535 - Kay Tauscher, Project Manager

(303) 938-5552 - Carol Edson, Sr. Project Manager

Ql6) 269-7484 - Ron Robertson, Site Contact

(303) 938-5556 - Jerome Edwards, Director of Consulting Services



12. ACKNOWLEDGMENT

All persons, entering the work area (Safety-Kleen employees, subcontractors, visitors, clients,

regulatory agency personnel, etc.) must read the health and safety plan and acknowledge by their

signature that they have understood the plan and will abide by the requirements.

"I acknowledge that I have read and understood the above health and safety plan and will abide by the

requirements specified in it."

NAME SIGNATTJRE RTPNBSEMUNG DATEMME
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Substance

Symptoms of
Exposure

Hazard Potential Route of Exposure

IDLH Properties

Benzene Irritated eyes, skin, nose, Inhalation

respiratory system;

headache, nausea,

giddiness, staggered gait;

Inhalation,

Ingestion,

Absorption, Dermal

Contact

500 ppm Colorless to a light

yellow liquid with

an aromatic odor.

Chloroform Irritated eyes or skin;

dizziness; mental

dullness, nausea,

confusion.

Absorption Absorption,

inhalation,

ingestion, dermal

contact

500 ppm Colorless liquid with

a pleasant odor.

cis-1,2 DCE lrritated eyes, respiratory Inhalation

system; CNS depression

1000 ppm

Carbon Tetrachloride Irit eyes; skin, CNS lnhalation

depres; nau, vom; liver,

kidney; drow, dizz; inco

Inhalation,

Ingestion, dermal,

absorption

Ca (200 ppm) colorless lqd; ether-

like odor

1,l-Dichloroethane

(DCA)

Irritated skin; CNS

depression, liver,

kidney, lung damage

Inhalation Inhalation,

ingestion, dermal

contact.

5000 ppm Colorless oily
liquid, with a

chloroform-like

odor.

1,2-DCA Irrit eyes; com opac;

CNS depres; nau, vom;

liver, kidney; CVS

damage

Inhalation lnhalation,

Ingestion, dermal,

absorption

Ca (50 ppm) Colorless liquid with

a pleasant

chloroform-like odor

1, 1-Dichloroethylene

(DCE)

Irritated eyes, respiratory Inhalation

system; CNS depression

Inhalation,

ingestion, dermal

contact.

1000 ppm Colorless liquid with

a slightly acrid,

chloroform-like

odor.
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ABLE 2

Gnerurcal GsnRacrrRtsncs

1,?-DCE Ey" a"d t*ptratory Inhalation inhalation, 1000 ppm colorless liquid with

system irritation ingestion, dermal

contact

slight acrid odor

@ Inhatation inhalation, 150 ppn(ca) colorless liquid with

irritation, nausea,

dizziness, flush face and

neck.

ingestion, dermal

contact, dermal

absorption

mild chloroform

odor

Toluene eye and nose Inhalation inhalation, Sfi) ppm colorless liquid with

irritation, fatigue,

dilated pupils,

dizziness

ingestion, dermal

contact, dermal

absorption

sweet benzene like

odor

lJJ,Ttt.hloto.tha"" irritated eyes or skin; Inhalation Inhalation, ingestion, 700 ppm Colorless liquid with

a mild chloroform-

like odor.
crcA) headache, CHS

depression, poor

equilibrium.

dermal contact.

Trichloroethylene Nausea

GCE)

Inhalation inhalation, ingestion, 1000 ppm (ca) colorless liquid with

dermal contact,

dermal absorption

chloroform-like odor

, abdominal Dermal Contact Inhalation, dermal Ca (ND) Colorless gas or

liquid with a pleasant

odor.
pain, GI bleeding. contact.

Xylene ffiationinhalation,ingestion,900ppmcolorlessliquidwith
throat irritation,

dizziness, excitement,

vomit, abdominal

pain

dermal contact,

dermal absorption

aromatic odor



Table 3: Potential On-site Hazards / Controls - Listed by Task

Task Potential Hazards Controls

All Tasks Unsafe Actions Employees are responsible to be fit for work.

Heat Stress Take periodic breala as needed. Adequate and readily

available drinking water supply. Monitor for symptoms of

heat stress. Add shading or adjust work schedule, as needed.

Pinch Points Avoid pinch points such as placing fingers in-between

moving parts.

Personnel Injuries Use proper lifting procedures, use legs not back. Get help

from co-workers in moving equipment.

Nearby Traffic Stay out of roadway near industrial park.

Excessive Noise Wear hearing protection when within 25 M of drilling while

in operation.

Task I

Identify boring/well

locations

Potential for later working in

confined areas with

inadequate access.

Move locatiors :N allowed by workplan. Ensure provisions

for drill rig access.

Task 2

Location and

identification of

utilities

Contact with utilities during

drilling work.

Maintain 25 foot clearance between drilling mast and

overhead lines, or lockouVtagout power procedures. Use

knowledgeable site personnel to identiff on-site utility

corridors. Locd utilities will be notified as required by law.

Task 3

Mobilization and

Setup

Strains, Pulls Utilize proper lifting techniques when loading and unloading

supplies

Vehicle traffic Stay Alert. Use spotters when backing. flave backup alarms

on vehicles. Fluorescent vests will be worn iftraffic is

present.

Task 4

Drilling of Soil

borings/wells

Drilling Rig Use of qualified driller. No personnel will be permitted to

approach the work area without reviewing and sigping the

HASP. Keep clear of pinch points. Wear proper PPE.



Table 3: Potential On-site Hazards / Controls - Listed by Task

Task Potential Hazards Controls

Overhead / Underground

utilities

Perform utilities check prior to drilling.

Slips/Trips/Falls Maintain level working/walking area. Keep clutter to

minimum. Remove debris and tools. Mark and cover open

boreholes.

Chemical Wear proper PPE (Section 5). Monitor breathing zone

(Section 6)

Task 5

Sample Collection

Chemical Wear proper PPE (Section 5).

Task 6

Bacldlling and

surveying of
boreholes

Cuts/Lacerations, other

physical injuries.

Keep open boreholes covered until ready to bacldll. Use

approved subcontract surveyors. Keep alert for vehicle

traffc.





Figure 2
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BOUGHT ACCORDING TO TECHNICAI GRADE SPEC -- BENZENE,TECHNICAL GRADE - BENZENE,TECH
MATERIAI, SAFETY DATA SHEET
FSC: 6810
NIIN:000586987
Manufacturer's CAGE: 964L2
Part No. Indicator: A

::::=yg::11::3:=5i::=::I11I1Il!ly:i=:Hl============================

______r============:::::::=:::::i:::::----=--=====================
rLem Name: BENZENE,TECHNICAI, GRADE
Company's Name: BOUGHT ACCORDING TO TECHNICAL GRADE SPEC
Record No. For Safety Entry: 00L
Tot Safety Entries This Stk#: 001
Date MSDS Prepared: 01.7AI'I85
Safety Data Review Date: 08SEP78
MSDS SeriaL Number: BCWNG
Hazard Characteristic Code: F3
Unit Of Issue: CN
Unit Of Issue Container Qty: 1 QT
Type Of Container: METAL

Ingredients/ Identity Information

Proprietary: NO
Ingredient: BENZENE (SARA III)
Ingredient Sequence Nunlcer: 01
NIOSH (RTECS) Number: CYL400000
CAS Number: 7l-43-2
osHA PEL: IPPM/ssTEl;19L0.L028
ACGIH TLV: L0 PPM,' A2; 9L92

Physical/Chemical Characteristics

Fire and Explosion Hazard Data

Flash Point: 12F CC

Reactivity Data

Health Hazard Data

Precautions for Safe Handling and Use

Control Measures

Transportation Data

Trans Data Review Date: 82257
DOT PSN Code: BRS
DOT Proper Shipping Name: BENZENE
DO? Class: 3
DOT ID Number: tN1L14
DOT Pack Group: II
DOT Label: FIJAMMABI,E LIQUID
IMO PSN Code: BXB
IMo Proper Shipping Name: BENZENE
IMO Regulations Page Number: 3L85

http ://msds.pdc. cornell. edu/msdVtr azcom/245 17 2324.ffi. 2t24t99
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fMO UN Number: 1114
IMO UN Cl-ass: 3.2
IMo Subsidiary Rrsk Label:
IATA PSN COdC: DBA
IATA UN ID Number: 1114
IATA Proper Shipping Name: BENZENE
IATA UN CIASS: 3
IATA Labe]-: FI,AMMABLE LIQUID
AFI Prop. Shipping Name: UNDER REVIEW

===============================3::::::]=::::====================:=:::======
Disposal Data Revi,ew Date: 89024
Rec # For This Disp Entry: 01
Tot Disp Entries Per NsN: 001
Landfill Ban ltem: YES
Disposal Supplemental- Data: fN CASE OF ACCIDENTAL EXPOSURE OR DISCHARGE,
CONSULT HEAITH AI.ID SAFETY FILE FOR PRECAUTIONS.
1st EPA Haz Wst Code New: U019
1sI EPA Haz WsI Name New: BENZENE
1st EPA Haz Wst Char New: TOXIC (T)
1st EPA Acute Hazard New: NO

Label- Data

Page2 of 2

Label Required: YES
Label Status: G

Conmon Name: BENZENE, TECHNICAT GRADE
Label Name: BOUGHT ACCORDING TO TECHNICAT GRADE SPEC

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to danGhazard.com.

http ://msds. pdc. cornell. edu/msdVh azcomlz4s 17 2324.ffi. 2124199
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CASEWAY CASEVILLE MI 48725 -- SC 125
MATERIAT SAFETY DATA SHEET
FSC: 6810
NrIN:00F004210
Manufacture!'s CAGE: cASEw
Part No. Indicator: A
Part Number/Trade Name: SC 125

General Information

company's Name: CASEWAY/CASEVILLE, MI 48725
companyrs Emerg Ph #: (517) 856-22L5
Record No. For Safety Entry: 001
Tot Safety Entries This stk#: 001
Date MSDS Prepared: 01.tAN87
Safety Data Review Date: 29DEC86
MSDS Serial Number: BBPSR

Ingredients/Identity Information

Proprretary: No
INgTCdiCNI: METHYLENE CHLORIDE (SARA III)
Ingredient Sequence Number: 01
NIOSH (RTECS) Number: PA8050000
cAs Nunber: 75-09-2
osHA PEL: 500 PPM/C, 1000,' z2
ACGfH TLV: 50 PPM, A2; 9192

Page I of2

Physicat/Chemical characteristics

Appearance And Odor: COLORLESS LIQUID, ETHER-LIKE ODOR

Boiling Point: 104F
vapor Pressure (MM Hgl70 F): 352
vapor Density (Air=1): 2.93
Specific Gravity: 1.32
Solubility In lrlater: SLIGHT

Fire and Explosion Hazard Data

Flash Point: NONE
Extinguishing Media: FoAI'1, DRY CHEMICAL' cO2
special Fire Fighting Proc: usE sELF-coNrArNED BREATHING APPARATUS
Unusual Fire And ExpI Hazrds: AT HIGH TEMPERATURES METHYLENE CHLORIDE CAI'I

DECOMPOSE, GIVING OFF HYDROGEN CHLORIDE GAS/PHOSGENE.

Reactivity Data

Stability: YES
Cond To Avoid (stability): OPEN FIJAMES, ELECTRICAL ARc
Materials To Avoid: ALIjMINUM, TfTAIIIUM, PURE OXYGEN AllD ALI(AII METALS
Hazardous Decomp Products: HYDROGEN CHLORIDE/PHOSGENE/TOXIC PROD rN S}{ALL
QUA}TTITTES.
Hazardous PoIy Occur: No

Health Hazard Data

Si gns /symptoms Of Overexp : HEADACHE/METAL CONFUSION/DEPRESSION/
FAT I GUSE / LOS S O F AP PETT I E /NAUSEA/VOMIT ING/ COUGH/ I,OS S BAI.ANCE .

Emergency/First Aid Proc: REMOVE PATIENT IMMEDIATELY FROM THE CONTAMINATED
AREA. OBTAIN MEDICAT ASSITA}ICE R.S SOON.LS POSSTBIE. WASH THOROUGHLY WITH
}TATER AI{Y BODY AREA.S CONTAI4INATED WITH METHYLENE CHLORIDE. IF INGESTED, DO

NOT INDUCE VOMTTING.

http://msds.pdc.cornell.edu/msds/h azcoml 17 l/3 5 I 9 l.D<t 2124199
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Precautions for Safe Handling and Use
==================== == = = ====== ===== == = ========== == ======== == ============= ==
Steps If Matl Released/Spill: CONTAIN BY DIKING OR OBSoRBING ON AN
ABSORBENT MATERIAI. USE ADEQUATE PERSONAI PROTEIVE EQUIPMENT WHEN CLEANING
vE.
Waste Disposal Method: COMPLY WfTH FEDERAL, STATE, AND LOCAL REGULATIONS.
Precautions-Handling/Storing: UNDER NORI"IAL CONDITIONS METHYLENE CHLORIDE
I"IAY BE STORED SATISFACTORILY IN GALVAI'TI"ZED, TRON, BCK IRON, OR STEEL. STORE

DRTJMS IN A COOL PI.ACE.
Other PrecauLlons: VENTILATION SHOULD BE PROVIDED AT THE FLOOR LEVEL. DO

NOT STORE IN PITS, DEPRESSIONS, BASEMENTS OR UNVENTII,ATED AREAS.

Control Measures
===========================================================================
Respiratory Protection: SCBA/POSITM PRESS HOSEMASKS/ARILINE I4ASK fN
POORLY VENTILATED AREA
VenTilAtiON: LOCAL EXHAUST SUFFICIENT TO MAINTAIN TLV.
Protective G}oves: NEOPRENE/RUBBER
Eye Protection: GOGGLES
other protective Equipment: NEoPRENE APRON/BOOTS & ARM GUARDS TO PREVENT
CONTA}4INATION.
Suppl . Safety e Health Data: MSDS DATE: JAII l-986.

Transportation Data

Disposal Data

Disposal Data Action Code: A
Disposal Data Review Date: 88055
Rec # For This Disp Entry: 01
Tot Disp Entries Per NSN: 001
Landfill Ban ltem: YES
Disposal Supplemental Data: MSDS DATE: JAI.I 1986. IN CASE OF ACCfDENTAL
EXPOSURE OR DISCIiARGE, CONSULT HEAITH AhlD SAFETY FILE FOR PRECAUTIONS.
1st EPA Haz wst Code New: U080
1sI EPA Haz ITSI Name New: METHYLENE CHLORIDE; DICHLOROMETHANE
1st EPA Haz Wst Char New: TOXIC (T)
1st EPA Acute Hazard New: NO

Label Reguired: YES
Labef Status: G

Conmon Name: SC 125
Special Hazard Precautions: HEADACHE/METAI CONFUSION/
DEPRESSTON/FATIGUSE/LOSS OF APPETTIE/NAUSEA/VOMITING/COVGH/LOSS BATJ\NCE.
Label Name: CASEWAY/CAsEVfILE, MI 48725

:::::=::::::::LIg:::=:1ll=313=3311==================================
URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in thi.s archive please sent updates to danGhazard.com.

Page2 of 2

http://msds.pdc.cornell. edu/msds/h azcoml 17 l/3 5 I 9 l.txt 2124199
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T'IATHESON GAS PRODUCTS -- VINYL CHLORIDE
I'IATERIAI SAFETY DATA SHEET
FSC:6810
NIIN:00N034925
Manufacturer's CAGE: 0FBL1
Part No. Indicator: A
Part Numlcer/Trade Name: VINYL CHLORIDE
=========:====== == === = = = = == === ====== = ============= =========== ===:=======:==

General fnformation
================================================a----:

Companyr s Name: I'IATHESON GAS PRODUCTS

Companyrs Streetz 932 PATTERSON PLANK RD

Company's Cj-ty: EAST RUTHERFORD

Companyrs State: NJ
Company's country: Us
Company's Zi-p Code: 07073
company's Emerg Ph #: 201-933-2400
company's Info Ph #: 201-933-2400
Record No. For Safety Entry: 00L
Tot Safety Entries This Stk#: 001
Status: SMJ
Date MSDS Prepared: 01OCT85
Safety Data Review Date: 09OCT92
MSDS Serial Number: BQCBT
Hazard Characteristic Code: G2

f ngredients / Identity Inf orrnation

Propri-etary: NO

Ingredient: ETHYLENEM, CHLORO-, (VINYL CHLORIDE) (SARA III)
Ingredient Sequence Number: 01
NIOSH (RTECS) Nurnber: KU9625000
CAS Number: 75-01-4
oSHA PEL: SEE 1910.1017
AccIH TLv: 5 PPM, A1; 9293

Physical / Chemicaf Characteristics

Page I of3

Appearance And Odor: COLORLESS, HIGHLY FLAMM GAS IIITH A PLEA,SAI{T' SVIEET

ODOR AT HIGH CONC.
Boili-ng Point z 1 .2F., -13. 8C
Melting Poj-ntz -245t, -L54c
vapor Pressure (MM Hgl70 F): 234KPAG21C
Specific Gravity: 2.2L
Solubility In Tlater: 1.07 cM3/1 ML H*2o

Fire and Explosion Hazard Data

Lower Explosive Limit: 4*
Upper Explosive Limitz 22\
Extinguishing Media: TO EXTING A VINYL CHLORIDE FIRE STOP THE FIJOVI OF GAS.

IF THE FLOW CAI.INOT BE STOPPED, LET THE FIRE BURN ITSELF(SUPP DATA)
special Fire Fighting proc: FIRE FIGHTERS MUST WEAR NIOSH/MSHA APPROVED

scBA Ar.rD FULL PROTEC?M EQUIPMENT (FP N). FIREIGHTERS TURNOUT GUAR IS
INADEQUATE.
Unusual Fire And Expl Hazrds: CYLINDERS THAT ARE EXPOSED TO FIRE MAY

RUPTURE IIITH VIOLENT EORCE. EXTINC SURROI'NDING FIRE & KEEP CYIINDERS COOL

USING A WATER SPRAY APPLIED FROM THE (SUPP DATA)

============================================================
ReactivitY Data

===========================================================================
stability: YEs
Cond To Avoi.d (Stability): AVOID EXPOSURE TO SITNJ,IGHT' HEAT, AIR' OXYGEN
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PEROXTDES AI.TD OTHER STRONG OXIDIZING AGENTS.
Materials To Avord: OXIDIZING I.4ATLS, ACTM METALS, AIUMINUM ALLOYS AND

ORGANOMETAILICS .

Hazardous Decomp Products: HYDROGEN CHLORIDE' PHOSGENE, CARBON MONOXIDE.

Hazardous PolY Occur: YES
Conditions To Avoid (Poly) : OXYGEN (AIR), HEAT' SUNLIGHT' MOISTURE AND

FREE RAD]CAI INITIATORS OR OTHER CATA],YTIC I"IATERIALS.

================ ============= ===== ================ = ========== = ==: ====::=:==
Health Hazard Data

-_==========================================================================
LD5O-LCsO MiXTUTC: NONE SPECIFIED BY I'IANUFACTURER.

Route Of Entry - Inhalation: YEs
Route Of Entry - Skin: No
Route Of Entry - Ingestion: YES
Health Haz Acute And Chronic: ACUTE:INHAL MAY CAUSE DROWS' BIURRED VISION,
STAG GAIT, & TTNGLING & NUMBNESS IN THE FEET & HANDS. IN HIGH CONC VINYL
CHLORIDE ACTS AS A].I ANESTHETIC. CONTACT WITH LIQ VINYL CHLORIDE }4AY CAUSE

SEVERE IRRITATION & BURNS. CHRONIC: VINYL CHLORIDE IS A RECOGNIZED

CARCINOGEN & HAS CAUSED CANCER IN MAN. (EFTS OF OVEREXP)

Carcinogenicity - NTP: YES
CarcinogenicitY - IARC: YES
Carcinogenicity - osHA: YES
Explanation Carcinogenicity: VINYL CHLORIDE: KNOIIN CARCINOGEN (NTP), GROUP

1 (IARC) 
' 

OSHA REGUI,ATED
Signs/Symptoms Of Overexp: SEE HEAITH HAZARDS.
Med Cond Aggravated By Exp: NoNE SPECIFIED BY MANUFACTURER.

Emergency/First Aid Proc: INHAL: MOVE VICTIM TO FRESH AIR. IF NOT BRTHG,

GIVE ARTF RESP. IF BRTHG IS DIFFICULT, GIVE OXYGEN. CAI,I A PHYSICIAII.
EyE/sKIN: IMMED FLUSH EYE/SKIN WITH PLENTY OF WATER FoR AT LEAST 1-5 MIN.
REMoVE CONTAI',IINATED CLOTHING AI.ID SHOES. CA],L A PHYSICIAI,T. INGEST: GET MD

IMMEDIATELY (FP N). NOTE: SKIN BURNS CA}I BE TREATED BY THE APPLICATION OF

I.4AGNESIUM PASTE (MAGNESIUM OXIDE A}ID GLYCERINE) .

Precautions for Safe Handling and Use
=========================================================

Steps If MatI Released/Spill: EVACUATE AREA. PERSONNEL EQUIPPED W/SPECIAL
PERSONAI PROTECTIVE SUITS FOR TIRE/CHEMICAI,S AND POSITIVE PRESSURE NIOSH/
MSHA APPROVED SCBA CAN RE-ENTER THE AREA AI'ID ATTEMPT TO STOP LEAK.
Neutralizing Agent: NoNE SPECIFIED BY MANUFACTURER-
Waste Disposal Method: DISPOSAI MUST BE fN ACCORDAI.ICE WITH FEDERAL' STATE

AJ.ID LOCAL REGULATIONS (FP N) .

Precautions-Handling/Storing: CYLINDERS SHOULD BE STORED AllD USED IN DRY,

WELL VENT AREAS AVIAY E'ROM SOURCES OF HEAT OR IGNITION. DO NOT STORE WITH
OXIDIZERS.
other Precautions: BEFORE USfNG: 1)SECURE CYLINDER TO Pvltl IT FROM FAILING
oR BErNG KNOCKED OVER. 2l INSTATL CHECK VALVES/TRAPS TO PVNT SUCKBACK TO

CYLNDER. 3)LEAK CHECK LINES E EQUIP. 4) HAVE APPRVD RESP PROT & OTHER PROT

EQUIP. 5) HAVE A}I EMER (SUPP DAT

==============:=================================================::=========
Control- Measures

============:=:================================================:===========
Respiratory Protection: NIOSH/MSHA APPROVED POSITM PRESSURE SCBA SHOULD

BE WORN IF IT IS SUSPECTED THAT VINYL CHLORIDE IS IN THE AIR.
VentiIAtiON: NONE SPECIFIED BY I'TANUFACTURER.

Protective Gloves: IMPERVIoUS GLOvEs.
Eye Protection: CHEM WORK GOGG/rUr,r, LENGTH FSHTD (FP N) -

Olher Protective Equipment: EYE WASH STATIONS & SAFETY SHOIIERS READILY

AVAII.ABE.
Ilork Hygienic Practices: NoNE SPECIFIED BY MANUFACTURER.

Suppl. Safety & HeaLth Data: EXTING MEDIA:OUI WHILE COOIING CYLINDER I
suiioulorNcs USING A H*2o SPRAY. EXPIJO HAZ:MN( POSS DISTANCE. FI.AMM & TOX

GA,S8S I.'AY SPREAD FROM A SPILL ASTER FIRE IS EXTING & BE ST'BJECT IO REIGNIT.
THERI'TAL DECOMP PRODS I'1AY INCI HCL & PHOSGENE (FP N) . OTHER PREC: PI,AN

COVERING STEPS TO BE TAKEN IN CA9E OF ACCIDENTAI RELEA.SE.
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===========================================================================
Transoortatron Data

-----=l====-=========------
Trans Data Review Date: 93083
DOT PSN Code: PRS
DOT Proper Shipping Name: VINYL CHLORIDE, INHIBITED OR VINYL CHLORIDE,
STABILIZED *
DOT C.l-ass:, 2.1-
DoT ID Number: UN1086
DOT Label: FLAMI4ABLE GAS

IMO PSN CodC: PJJ
IMo Proper Shipping Name: VINYL CHLORIDE' INHIBITED
IMo Regulations Page Number: 2186
IMO uN Number: 1086
IMo UN Classz 212.1)
IMo Subsidiary Rj-sk Label:
IATA PSN Code: Z,IW
IATA irN fD Number: 1086
IATA Proper Shipping Name: VINYL CHLORIDE' INHIBITED
IATA UN Class: 2.t
1ATA Label: FLAMI'IABLE GAS
AFT PSN Code: ZITVI

AFf Symbols: 0
AFI Prop. shipping Name: VINYL CHLORIDE, INHIBITED
AFI Class: 2.1
AFI ID Nudcer: 1JN1086
AFI Label: FI,AMI"TABLE GAS
AFI Basic Pac Ref: 5-6,6-8

Disposal Data

Page 3 of3

Label Data

Label Required: YES
Technical Review Date: 08OCT92
Label Date: 24SEP92
Label Status: G

Conmon Name: VINYL CHLORIDE
Chronic Hazard: YES
Signal Word: DAIIGER!
Acute HeaLth Hazard-Moderate: X
Contact Hazard-Moderate: X
Fire Hazard-severe: X
Reactivity Hazard-Slight: X
Special Hazard Precautions: FLAMI,IABLE GAS ! HAZARDOUS POLYMERIZATION !!AY
OCCUR. CYLINDERS SHOULD BE STORED A}ID USED IN DRY, IIELL VENT AREAS A!fAY
FROM SOURCES OF HEAT OR IGNITION. DO NOT STORE IIITH OXIDIZERS. ACUTE: INEAL
MAY CAUSE DROWS, BLURRED VISION, STAG GAIT, & TTNGLING C NUMBNESS IN THE
FEET & HANDS. IN TTIGH CONC VINYL CHLORIDE ACTS AS AN A}TESTHETIC. CONTACT
CA}ICER HAZARD. VINYL CHLORIDE IS A CARCINOGEN.
Protect Eye: Y
Protect Skin: Y
Protect Respiratory: Y

LabeL Name: I"IATHESoN GAs PRODUCTS
LabeI Street: 932 PATTERSON PLANK RD
Label City: EAST RUIHERFORD
Label State: N'J
Label Zip Code: 07073
Label Country: US
Label Ernergency Number: 20L-933-2400

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to danGhazard.com.
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OCTAGON PROCESS -- MIL-T-81533A; L, !, I-TRICHLOROETHANE - 1,1,L,-TRICHLORETHANE,T
MATERIAI SAFETY DATA SHEET
FSC: 6810
NIIN:004765513
Manufacturer's CAGE: 82925
Part No. Indicator: A
part Number/Trade Name: MIL-T-81533A; L, t, 1-TRICHLOROETHANE

===========================================================================
General Information

==========================================================--====
Item Name : !, L, 1' -TRICHLORETHANE' TECHNICAI
Company's Name: OCTAGON PROCESS INC-
Companyrs Street: 596-RIVER ROAD

Company's City: EDGEWATER
companyrs State: NJ
companyts CounLry: US
company's Zip Code: 07020-Ll-05
Company's Emerg Ph #: 201-945-9400
company's Info Ph #: 201-945-9400
Record No. For Safety Entry: 010
Tot Safety Entries This Stk#: 017
Status: SM
Date MSDS Prepared: 27tEB87
Safety Data Review Date: 16.rtJN89
Supply Item Manager: CX
MSDS Serial Number: BG:WYD

Specification Number: MIL-T-81533
Hazard Characteristic Code: T4
Unit Of Issue: DR
Unit Of Issue Container QtY: 54.0 GI,

Tlpe Of Container: DRUM
Net unit weight: 54.0 GL

==============:============================================================
Ingredients/Identity Information

Proprietary: NO

Ingredient: METHYL CHIJOROFORM (1, L, I--TRICHLOROEHANE) (SARA III)
Ingredient Seguence Nurnber: 01
NIosH (RTECS) Number: KJ2975000
CAS Number: 71-55-6
OSHA PEL: 350 PPM/450 STEL
ACGIH TLV: 350 PPM/45OSTE!;9192
==============:============================================================

Physical / Chemical characteristics
===========================================================================
Appearance And Odor: CLEAR, COLORLESS LIQUID'MILD CHLORO8ORM-LIKE ODOR.

Boiling Pointz t65E/74C
vapor Pressure (MM Hgl70 F): 100
vapor Density (Air=1): 4.54
specific GravitY: 1.3
Evaporation Rate And Ref: 0.35 (ETHYL-ETHER-L)
Solubility In water: NEGLIGIBLE
Percent Volatiles BY volume: 1-00

================================================
Fire and ExPlosion Hazard Data

==========================
Flash Poi-nt: NONE
Lower Explosive Limit: 7.0
Upper Explosive limit: 15.0
Extinguishing Media: CO+z, DRY CHEMICAI FOAI'I.

special Fire Fighting proc: usE NIosH/MsHA APPROVED SCBA IN AN ENCLOSED

AREA.
Unusual Fire And Expl Hazrds: AVOID EXTREME HEATTTOXIC VAPORS OF HCL OR
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PHOSGENE GAS.

Reactivrty Data
======== ============ = = = == = ==== = ===== = = === = = =============== ==== = == === == == ===
Stabilit.y: YEs
Cond To Avoid (Stabrl-ity): OPEN FLAMES'HOT GLOWING SURFACES,ELECTRIC ARCS.
Material-s To Avoid: CAUSTIC SODA,CAUSTIC POTASH OXIDIZING AGENTS.
Hazardous Decomp Products: HCL AIID TRACES OF PHoSGENE

Hazardous Pol-Y Occur: NO

Hea.l-th Hazard Data
================================-----:
Route of Entry - Inhalation: YES
Route of Entry - Skln: YES
Route Of Entry - Ingestion: YES

Heal-th Haz Acute And Chronic: ACUTE:IRRITATION OF EYES,SKIN Al.lD

RESPIRATORY TRACT: CNS EEFECTS, HEADACHE, LOSS OF CO-ORDINATION. CHRONIC;
CARDIAC ARRHYTHMIA, CNS DEPRESSTON, DERI'IATITIS, LUNG, KIDNEY AI{D LIVER DAI'TAGE.

Carcinogeniclty - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - osHA: No
Signs/Symptoms of overexp: SEE HEAITH HAZARDS DATA.
Med Cond Aggravated By Exp: RESPIRATORY AILMENTS,DERI"IATITS'CIRRHOSIS OF

THE LTVER.
Emergency/First Aid Proc: INHAL,ATION:REMOVE TO FRESH AIR.CPR'GET MEDICAL
ATTENTION IMMEDIATELY. EYES:FLUSH WITH PLENTY OF WATER FOR ABOUT ].5
MINUTES,CALL A PHYSICIAI{ IF NEEDED;SLIN:IIIASH THOROUGHLY WITH VIATER AI.ID

SOAP,USE CREAI,I AGAINST DERTIATITIS. INGESTION:DO NOT INDUCE VOMITING;CAI.L A
PHYSICIA}I IMMEDIATELY.

Precautions for Safe Handling and Use

Steps If MatI Released/Spill: USE PROPER PERSOI.IAIJ PROTECTION:REMOVE AI,L
IGNITION SOURCES.CONTAIN FREE LTQUID IF POSSIBTE.USE SUITABLE INERT
ABSORBENT I"IATERIAI AND RECOVERY FOR PROPER DISPOSA],.
Waste Disposal Method: INCINERATION OR DISPOSAI MttST BE IN ACCORDAITCE WITH
LOCA], AI{D STATE A}TD. FEDERAI. REGUI,ATIONS.
Precautions-Handling/Storing: STORE IN COOL AIID DRY AREA.DO NOT BREATHE

VAPORS/MIST;DO NOT USE CONTAI,IINATED CLOTHES'DO NOT EAT,DRINK A}ID SMOKE IN
WORK AREA

Control Measures

Respiratory protection: usE NlosH/usttR APPROVED RESPIRATOR FOR ORGAI.IIC,
VAPORS/MIST IT ABOVE PEL/TLV.
VenLi}ation: LOCAI/GENERAI TO I.fAINTAIN PEI/TLV.
Protective Gloves: NEOPRENE
Eye Protectj-on: CHEMICAI, GOGGLES
other Protective Eguipment: EYE-WASH'SAFETY SHoIIER'APRON
Work Hygienic Practices: AVOID CONTACT WITH EYES AND SKIN; WORK IN GOOD

VENTII,ATED AREA WHILE USING THIS PRODUCT.

=============-:============================================================
Transportation Data

===========================================================================
Trans Data Review Date: 89167
DOT PSN Code: OQD

DOT Proper Shipping Name: I,t,L- TRICHLOROETHANE *
DOT Class: 6.1
DOT ID Number: uN283l-
DOT Pack Group: fII
DOT LAbCI: KEEP AWAY FROM FOOD

IMO PSN COdC: OVK
IMO Proper Shipping Name: 1,1,1- TRICHLOROETHANE *
IMO Regulations Page Number: 5272
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Page 2 of3

2124199



8 I 006.txt at msds.pdc.cornell.edu

IMO UN Number: 2831
IMO UN Class: 6.L
IMO Subsidiary Risk Label:
IATA PSN Code: YLY
IATA UN ID Number: 2831
IATA Proper Shi-pping Name:. L,t,1- TRICHLORoETHANE *

IATA UN C]-ASS: 6.1
IATA Label: TOXIC *

AFI PSN COdC: YLY
AFf Prop. shrpping Name: I,1,1- TRICHLOROETHANE *
AFI Class: 6.1
AFI ID Number: uN283L
AFI Pack Gloup: III
AFI Labcl: KEEP AWAY TROM FOOD

AFI SpeciaL Prov: N36

T1=:::::=:::==::=13=13=== ================================================
DisPosal Data

-----==-=========================================

Page 3 of3

Label- Data

Label Required: YEs
Labe1 Status: F
Special Hazard Precautions: VAPORS MAY CAUSE DIZZINESS OR SUFFOCATION.
EXPOSURE IN AT.I ENCLOSED AREA MAY BE VERY HARMFUL. CONTACT I4AY IRRITATE OR

BURN SKIN AI.TD 8YES. FIRE MAY PRODUCE IRRITATING OR POISONOUS GASES. RUNOFF
FROM FTRE CONTROL OR DILUTION WATER MAY CAUSE POLLUTION.
Label Name: OCTAGoN PROCESS INC.
Label Street: 596 RIVER ROAD
Label- City: EDGEWATER
Label- State: NJ
Label Zip Code: 07020-l-l-05
Label Country: US
LabeL Emergency Nurnber: 201--945-9400

URL for this msds http://hazard.com. If you wj-sh to change, add to, or
deLete information in this archive please sent updates to danGhazard.com.
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OCEA}T COATINGS -- 1OO1 VAPOR BARRIER
MATERIAI SAFETY DATA SHEET
FSC:8010
NIIN:00N036506
Manufacturer's CAGE: 61895
Part No. Indicator: A

::::=I*::f::::=Y:::=1::1=:T:l=:T::::=================================

==_================:::::::=:::::::::::____=__=====================
Company's Name: OCEAN COATINGS INC
Companyls Street: 5364 PAN AMERICAI'I FREEWAY
Company's City: AIBUQUERQUE
Company's State: NM
Companyrs Country: US
Companyrs Zi-p Code: 871-09
companyrs Emerg Ph #: 800-67?-3473; 800-424-9300(CHEMTREC)
Company's fnfo Ph #: 800-671-3473
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: SM.J
Date MSDS Prepared: 01AUG91
Safety Data Review Date: 16NOV92
MSDS Serial Number: BQRBK
Hazard Characteristic Code: N1

Page I of4

Ingredients/ Identity Inf ormation
---===========================Proprietary: NO

rngredient: ETHYLENE, 1,1-DrcHLoRo-; (vrNyLrDENE CHLoRTDE) (SARA rrr)
Ingredient Seguence Number: 0L
Percent: <10
NIOSH (RTECS) Number: KV9275000
CAS Number: 75-35-4
OSHA PEt: 1 PPM
ACGIH TLV: 5 PPM;20 PPM STEL

Proprietary: NO
Ingredient: ETHYLENE GLYCOL (SARA III)
Ingredient Sequence Number: 02
Percent: (1
NrOSH (RTECS) Number: Kv[2975000
CAS Number: L07-21-L
OSHA PEt: 50 PPM, C

ACGIH TLV: 50 PPM, C

Proprietary: NO
Ingredient: DIETHYLENE GLYCOL
Ingredient Sequence Number: 03
Percent: <1
NIOSH (RTECS) Nunloer: ID5950000
CAS Nunber: 11-1-46-5
OSHA PEL: NOT APPLICABLE
ACGIH TIJV: 50 PPM (MTR)

Proprietary: NO
rngredient: suPP DATA:VrcrrM rs coNscrous e No? col{vttlsrNc,GrvE z-4
GLASSES OF WATER & THEN INDUCE VOMIT BY TOUCHING FINGERS (ING 5}
Ingredient Seguence Number: 04
NIOSH (RTECS) Number: 999999922
OSITA PEL: NOT APPLICABLE
ACGIH TIJV: NOT APPLICABLE
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Proprietary: No
Ingredient: ING 4: TO BACK OF THROAT. AFTERWARDS, GIVE 1-2 OUNCES OF MILK
OF MAGNESIA.DO NoT TRY TO GIVE ANYTHING TO AI.l UNCoN(ING 5)
Ingredient Sequence Number: 05
NIoSH (RTECS) Number: 999999922
OSHA PEL: NOT APPLICABLE
ACGIH TLV: NOT APPLICABLE

Proprj:etary: NO

Ingredi-ent: ING 5: PERSON. GET MEDICAI ATTENTION IMMEDIATEIY.
Ingredi-ent Sequence Number: 05
NIOSH (RTECS) Numberl 999999922
OSHA PEL: NOT APPLICABLE

T::i=l:::=:::=::::::T::==================================================

_______=====:Y:::::f ::-::1=:::::::::::::::=====================
Appearance And Odor: WHITE, VISCOUS, OPAQUE LIQUfD. MILD' CHARACTERISTIC
ODOR.
Boiling Point: 230F,110C
vapor Pressure (MM Hgl70 F): 24 G 25c
vapor Density (Air=1): <1 (LTR)
Specific Gravj-ty: L.22-1.26
Sol-ubility In Water: COMPLETE (SUPP DATA)
Percent Volatiles Bv Volume: 45-55
PH: SUPDAT

Fire and Explosion Hazard Data

Flash Point: NoNE
Flash Poi-nt Method: PMCC

Extlnguishj-ng Media: LIQ PAINT IS NON COMBUST. DRY PAINT WILL NOT SUPPORT
COMBUST.USE VIATER SPRAY,DRY CHEM (ABC) AGENTS/OTHER EXTING (SUPDAT)
Special Fire Fighting Proc: WEAR NfOSH/MSHA APPRVD SCBA e FULI, PROT
EQUIP(FP N).MOVE CNTNRS FROM FIRE AREA IF POSS.COOL CNTNRS WHrCH HAVE BEEN
EXPOS TO FI,AME BY SPRAYING THEM WITH (SUPDAT}
Unusual Fire And Expl Hazrds: CONTAINERS l"tAY DEVELOP PRESSURE AI.ID BURST IF
EXPOSED TO HEAT OR FI,AME.

Reactivity Data

Stability: YES
cond To Avoid (Stabitity): EXTREME HEAT oR coLD.
Materials To Avoid: STRONG OXIDIZERS, AIKALIS/ACIDS. AVOID PRLNGD CONT

BETWEEN I''ATL & UNPROT METAIS. DO NOT STORE/TRANSFER I"TATL IN (SUPDAT)
Hazardous Decomp Products: COMBUSTION PRODUCTS CAI.I INCLUDE OXIDES OF

CARBON AI{D NITROGEN, AI{D HYDROGEN CHIORIDE.
Hazardous Poly Occur: No
Conditions To Avoid (Poly): NoT RELEVANI.

Health Hazard Data

LD5O-LCsO MiXIUTC: NONE SPECIFIED BY }IA}IUFACTURER.
Route of Entry - Inhalation: YES
Route Of Entry - Skin: YES
Route Of Entry - Ingestion: YEs
Heatth Haz Acute And Chronic: VAPORS lfAY CAUSE EYE, RESPIRATORY, 91,1p 511tt
fRRITATION. PROLONGED DERI,TAL CONTACT WITH LIQUID MATERIAJ, t'lAY CAUSE

TRANSIENT REDDENING OR IRRITATION OF SKIN.
Carcinogenicity - NTP: NO

Carcinogenicity - IARC: NO

Carcinogenicity - oSllA: No
Explanation Carcinogenicity: NoT RELEVANT.
signs/symptoms of Overexp: SEE HEAI,TH HAZARDS.
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Med Cond Aggravated By Exp: NONE SPECIFIED By MANUPACTURER.
Emergency/First Aid Proc: EYE: IMMED FLUSH w/wATER. REMovE coNT LENSES &

FLUSH EYES W/WATER FOR AT LST 15 MINS INCL UNDERNEATH EYELIDS. GET MED ATTN
IF IRRIT PERSISTS. SKIN: REMOVE CONTAMD CLTHG IMMED.RINSE AFFECTED AREAS
W/WATER FOR AT LST 15 MINS.DO NOT WEAR CLTHG WHICH IS STILL WET W/

:::::::=313=IlY==T=:::::=::::::=::f::=l:=:11111_lli::::i:l============
Precautions for Safe Handling and Use

:=================================================================
Steps ff MatI Released,/Spi11: PLACE LEAKING CNTNRS IN vIELL VENT AREA. WEAR
PROT CLTHG. CONFINE SPILLED l"tATL AND ABSORB ON SAND, SAWDUST, EARTH, OR
OTHER AVAIT.AFLE SOIIDS. SWEEP AND PLACE IN SUITABLE CONTAINER. RINSE MINOR
SPILLS INTO SEWER IF PERMITTED BY FED, ST, & LOC REGS.
Neutralizing Agent: NONE SPECIFfED BY MANUFACTURER.
WASTC D5.sposa1 MeIhod: INCINERATE SOLIDIFIED WASTE OR BURY IN A SUITABLE,
APPROVED I,ANDFILL. DISPOSE OF IN ACCORDANCE VTITH FEDERAL, STATE AND LOCAI
REGUIJ\TIONS (FP N) .

Precauti-ons-Hand1ing/Storing: DO NOT sToRE IN UNLINED I\4ETAI CONTAINERS.
KEEP CONTAINER CLOSED. USE WTTH ADEQUATE VENTILATION.
OThET PTccautions: AVOID CONTACT VTITH SKIN A}ID EYES. WILSH THOROUGHLY AFTER
HANDLING.

Control Measures

Respiratory Protection: WEAR A NIoSH/MSHA APPRoVED RESPIRAToR SUITABIJE FoR
usE wrTH NUISANCE DUSTS AI{D MISTS IS RECOMMENDED FOR USE WHEN ADEQUATE
VENTII,ATION CA}INOT BE PROVIDED.
VENtiIATiON: LOCAI EXIIAUST FA},TS }"lAY BE NECESSARY TO CONTROL MIST AI{D
vAPoR. MECHANICAI: NoRNIAL RoOM VENT SYSTEMS SHoULD BE ADEQUATE.
Protective Gloves: I,ATEX, PVC/OTIIER WATER IMPERMEABLE GLovEs
Eye Protection: CHEMICAL WORKERS GOGGLES (F.p N).
other Protective Equipment: A.s I'IAY BE NECESSARY To PREVENT EXcEssrvE SKIN
CONTACT.
Work Hygienic Practices: AVOID CONTACT WITH SKIN AI{D EYES. WASH THOROUGHLY
AFTER HANDLING.
suppl. safety & Heal-th Data: PH:8.5-9.5 (20c). sol, rN E*2oz (As coLIJorDAr
DISPERSION). EXTING MEDIA: AGENTS AS REQD BY SURROUNDING MATLS. FIRE FIGHT
PROC: WATER. WITHDRATT IMMED FROM AREA IF CNTNRS BEGIN TO VENT/BECOME
DISCOLORED DUE TO FIRE.MATLS TO AVOID: IJNCOATED METAI, CMNRS. FIRST AID
PROC: CONSULT PHYS IF TRRIT PERSTSTS. INGEST: IF (ING 4)

Page 3 of4

Transportation Data

Trans Data Review Date: 93159
DOT PSN Code: EUD
DOT Proper Shipping Name: DICHLOROETHYLENE
DOT Class: 3
DOT ID Number: UNl.150
DOT Pack Group: fI
DOT Label: FLAMMABLE LIQUID
IMO PSN Code: FKP
IMO Proper Shipping Name: L,2- DICHLOROETHYLENE *
IMO Regulations Page Nurnber: 3205
IMO UN Number: LL50
IMO tN Classz 3.2
IMO Subsidiary Risk Label:
IATA PSN Code: IXI
IATA nN ID Number: L150
IATA Proper Shipping Name: DfCHLOROETHYLENE
IATA UN Class: 3
IATA Label: FLAMMABLE LIQUID
AFI PSN Code: TXI
AFI Prop. Shipping Name: DICHLOROETHYLENE
AFI Class: 3
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AFI ID Number: UN1150
AFI Pack GrouP: II
AFI LAbCI: FI,AMMABLE LIQUID
AFI Basic Pac Ref : '7-7

=========== ================= = ===== ======= ====== ====== = = = ===================
DisPosal Data

=====================================================================:=====
:=======================_==================================================

Label Data
========= ==================================================================
Label Required: YES
Technical- Review Date: L6NOV92
Labe1 Date: 1LNoV92
Label Status: G

comnon Name: 1001 VAPOR BARRIER
Chronlc Hazard: No
Signal Word: WARNING!
Acute Health Hazard-Moderate: X
Contact Hazard-Slight: X
Fi-re Hazard-None: X
Reactj-vity Hazard-None: x
Special Hazard Precautions: ACUTE: VAPORS MAY CAUSE EYE, RESPIRATORY, AI{D

SKIN IRRTTATION. PROI,ONGED SKIN CONTACT MAY CAUSE IRRITATION. CHRONIC: NONE

SPECIFIED BY I"IANUFACTURER.
Protect Eye: Y

Protect Skin: Y

Protect RespiratorY: Y

Label- Name: OCEAI.I COATINGS INC
Labcl StrCCt: 5364 PAI\T A},IERICAI.I FREEIITAY

Label- City: AIBUQUERQUE
Label State: NM

Label Zip Code: 87109
Label Country: US
Label Emergency Number: 800-677-3473; 800-424-9300 (CHEI'ITREC)

--========================
URL for this msds http://hazard.com. If you wish to change, add to' or
delete information in this archive please sent updates to danGhazard.com.

Page 4 of 4
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supEl,co -- 485L2, 1,1-D]CHLOROETHANE 5G

MATERIAI SAFETY DATA SHEET
FSC: 6850
NIIN:00N032521
Manufacturer's CAGE: 54968
Part No. lndicator: A
Part Number/Trade Name: 48512, 1,1-DIcHLoRoETfnNE 5G

===============:=======================--===========================:====:==
General Information

===========================================================================
Company's Name: SUPELCO INC
Companyrs Street: SUPELCO PARK
Company's CitY: BELLEFONTE
Companyrs State: PA
companyrs Country: US

company's Zip Code: 16823-0048
companyrs Emerg Ph #: 814-359-3441
company's Info Ph #: 814-359-3441
Record No. For Safety Entry: 001
Tot Safety Entries Thi-s Stk#: 001
Status: SMJ
Date MSDS Prepared: 18FEB86
Safety Data Review Date: 16AUG95
MSDS Serial Number: BPNCB
Hazard Characteri-stic Code: F3
Unit Of Issue: NK
Unit of Issue Container Qty: UNKNoWN

Tlpe Of Container: UNKNOWN

Net unit weight: uNKNowN
==============================================:==========

Ingredients/Identity Information
===================-============!:

Proprietary: No
Ingredient: P-DIoXAIIE; (DIO)|ANE) . LD50:
Ingredient sequence Number: 01
Percent: 3
NrosH (RTECS) Number: .tG8225000
CAS Number: L23-9I-l
OSHA PEL: S' 100 PPM
ACGTH TI,V: S, 25 PPM,. 9293

(oRAL,RAT) 4200 MG/KG

Proprj.etary: NO

Ingiedient: nrgnrm, 1,I-DICHLORO- (SARA III). lD50: (ORAL'RAT) 725 vlG/KG

Ingredient Sequence Number: 02
Percent: 97
NIOSH (RTECS) Number: KI0175000
CAS Nunber: 75-34-3
OSHA PEL: 100 PPM
ACGIH TLv: 200 PPM;250 STEL
===========================================================

Physical/Chemical characteristics
===========================================================================
Appearance And odor: coLoRLESS LIQUID, CHLOROFORM-LIKE ODOR.

Boiling Point: 135F,5?C
Melting Point: -143F,-97C
vapor iressure (MM Hgl70 F): N/A
vapor Density (Air=1): N/A
Specific Gravity: L.777 (H2o=1)
Evaporation Rate And Ref: NOT APPTICABIE
Solubility In tlater: NOT APPLICABLE
Percent Volatiles BY Volume: N/A
===========================================================================

Fire and ExPlosion Hazard Data
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========= =============:========================--==================
Ffash Point: 17.0F, -8.3C
Lower Explosive Limit: 6t
Upper Explosive Linit: 15t
Extinguishing Media: WATER, CO2, DRY CHEMICAL, ALCoHOL FOAM.

special Fire Fighting Proc: WEAR NIOSH/MSLA APPROVED PRESSURE DEMAND SCBA

AND FULL PROTECTIVE EQUIPMENT (FP N).
Unusual pire And Expl Hazrds: VAPS FORM EXPLO MIX W/AIR. FOLLOWING TOX

VAPS ARE FORMED WHEN MATL IS HEATED TO DECOMP: HCL GAS & PHOSGENE GAS.

Reactivitv Data

stability: YEs
Cond To Avoid (Stability): WELL RELEASE FLAMMABLE AI{D TOXIC ACETALDEHYDE

GAS ON CONTACT WITH STRONG CAUSTIC.
MateriaLs To AvoLd: OXIDIZERS, CAUSTIC.
Hazardous DecomP Products: HYDROGEN CHLORIDE GAS AND PHOSGENE GAS-

Hazardous PoIy Occur: NO

Condj-tions To Avoid (Poly) : NOT RELEVAI{T
===========================================

Heal-th Hazard Data
======================================
LD5O-LC50 Mixture: LD50: (oRAL,RAT) '725 vlG/KG
Route Of Entry - Inhalation: YES
Route Of Entry - Skj-n: YES
Route of Entry - Ingestion: YEs
Health Haz Acute And Chroni-c: HARMFUL IF ABSORBED THRU SKIN. HARMFUL IF
INITALED/SWAIJLOWED. TRRIT SKIN. DERMATITIS. DEPRESSES CNS. NARCOSIS. LIVER &

KIDNEY DMG. CHTOROCARBON }4ATLS HAVE PRODUCED SENSIT OF THE MYOCARDIUM TO

EPINEPHRTNE IN I,ABORATORY ANI}4ALS & COULD HAVE A SIMII,AR EFT IN HUMANS.

ADRENOMTMETICS (E.G., EPINEHPRINE) (EFTS OF OVEREXP)
Carcinogenicity - NTP: YES
Carcinogenj-city - IARC: YES
Carcinogenicity - OSIIA: NO

Explanation Carcinogenicity: P-DIOXAIIE: (IARC) GROUP 28, (NTP) ANTICIPATED
TO BE A CARCINOGEN.
Signs/Syrnptoms Of Overexp: HLTH HAZ: l"tAY BE CONTRAINDICATED EXCEPT FOR

LIFE-SUSTAINING USES IN HIJI'TANS ACUTELY OR CHORNICALLY EXPOSED TO

CHLOROCARBONS (FP N).
Med Cond Aggravated By Exp: NONE SPECIFIED BY MANUFACTURER.

Emergency/First Aid Proc: EYES: FTUSH EYES VIITH WATER FOR AT LE.LST 15 MIN.
SKIN: FLUSH SKIN WITH LARGE VOLUMES OF I{ATER. REMOVE CONTA}'IINATED CLOTHING.
INHAL: IMMEDIATELY MOVE TO FRESH AIR. GM OXYGEN If BREATHING IS LABORED.

IF BREATHTNG STOPS, GIVE ARTTFICIAT RESPTRATION. CONTACT A PHYSTCIAI.T.

INGEST: GET I.{D IMMEDIATEI,Y (FP N).

Precautions for Safe Handling and Use
=======================================

Steps If Matl Released/Spi11: TAI(E UP WITH ABSORBEN! I4ATERIAI. VEMIILATE
AREA. FLUSH AREA WITH WATER.
Neutralizing Agent: NONE SPECIFIED BY MANUFACTURER-
Waste Disposal Method: COMPLY WITH ALL APPLICABTE FEDERAL, STATE AND LOCAJ,

REGULATIONS.
Precautions-Handling/Storing: STORE IN SEAIED COMIAINER IN COOL, DRY

I,OCATION. KEEP A!'AY FROM IGNTTION SOURCES. STABILIZED WITH 3t DIOXAI'IE, A
RECOGNIZED CARCINOGEN.
Other Precautions: NO SMOKING IN AREA OF USE. DO NOT USE IN THE GENERAT

VICINITY OF ARC WELING, OPEN FLAMES OR HOT SURFACES. HEAT AI.IDIOR UM

RADIATIoN ttAy CAUSE THE FORMATION oF HCL AND/oR PHOSGENE (FP N).
===========================================================================

Control Measures

Respiratory Protection: WEAR NIosH/MsHA APPRoVED scBA.
Ventilation: USE ONIY IN WELL VENIILATE AREA.
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Protecti-ve Gloves: IMPERVIOUS GLOVES (FP N).
Eye Protection: CHEMICAL WoRKERS GOGGLES (fP N).
Other Protective Equipment: NOT APPLICABLE
Work Hygi-enic Practices: NoNE SPECIFIED BY MANUFACTURER.
Supp1. Safety & Heal-th Data: NONE SPECIFIED BY MANUFACTURER.

Transportation Data
- ----='= == ============== ======== === = = ====== ======

Trans Data Review Date:. 95228
DOT PSN Code: ETR
DOT Proper Shipping Name: 1,1- DICHLOROETHANE *
DOT Cfass: 3
DOT ID Number: lJN2362
DOT Pack Group: II
DOT LAbEI: FLAMI'IABLE LIQUID
IMO PSN Code: FKF
IMO Proper Shipping Name: 1,1- DICHLOROETHANE *

IMO Regulations Page Number: 3205
IMO UN Nurnber:. 2362
IMo tN Class| 3.2
IMo subsj-diary Risk Label:
IATA PSN Code: IWY
IATA t N ID Nunlter: 2362
IATA Proper Shipping Name: 1, L- DICHLOROETHANE *
IATA UN CIAsS: 3
IATA Label: TI,AM},IABLE LIQUID
AFI PSN Code: IWY
AFI Prop. Shipping Name: L,1- DICHLOROETHANE *
AFI Class: 3
AFf ID Number: UN2362
AFI Pack Group: II
AFI l,abel: FI'AMI,IABLE LIQUID
AFI Basic Pac Ref: 7-7
Ml"lAC Code: NR
Additional Trans Data: NONE

Di.sposal Data
===========================================================================

Label Data
===========================================================================
Label Regulred: YES
Technical Review Date: 15.tUL92
Label Date: 10WL92
Label Status: G

corunon Name: 485L2, l-,I-DICI{LOROETHANE 5G
Chronic Hazard: YES
Signal Word: DAIIGER !

Acute Heafth Hazard-Slight: X
Contact Hazard-Moderate: X
Fire Hazard-Severe: X
Reactivity Hazard-None: X
SpecJ.aI Hazard Precautions: EXTREMELY FLAMMABLE. AVOID OXIDIZERS,
CAUSTICS. DECOMPOSTION PRODUCTS I,TAY BE TIAZARDOUS. ACUTE: HARMFUI, IF
SWALLOIIEDIINITALED/ABSORBED THROUGH SKIN. IRRITATES SKIN, MAY CAUSE

DERMATITIS. }4AY CAUSE CNS DEPRESSION, NARCOSIS, IIVER/KIDNEY DAI'IAGE,

IRREGUI,AR HEARTBEAT. CHRONIC: CA}ICER HAZARD. DIOXA}.IE IS LISTED AS A
CARCINOGEN (FP N).
Protect Eye: Y
Protect Skin: Y

Protect RespiratorY: Y

Label Name: SUPELCO INC
Label StrCEt: SUPELCO PARK
Label City: BELLEFONTE
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Label State: PA
Label Zip Code: 16823-0048
Label Country: US

::::1=:i::::::Lyg:::=::1=ll3=3111===================================
URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archive please sent updates to danGhazard.com.
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E I DUPONT & -- CHLOROFORM - CHLOROFORM,ACS
MATERIAI SAFETY DATA SHEET
FSC:6810
NIIN:002646609
Manufacturer's CAGE: 18873
Part No. Indicator: A

::::=Ig::f ::::=Yi::=::::I::Y=========================================

_______============:::::::=::::i::::1--=----=====================
Item Name: CHLOROFORM,ACS
Companyts Name: E.I. DUPONT DE NEMOURS & COMPANY' INC
Companyrs Street: 1007 I"IARKET STREET
companyrs P. O. Box: 1635
Company's City: WILMINGTON
companyrs State: DE
Companyrs Country: US
Company's Zip Code: 19899
companyrs Emerg Ph #: 800-441-3537 oR 800-345-9999
company's Info Ph #: 302-999-2161 oR 800-441-7575
Distributor/Vendor # 1: mAl SUPPLY INC
Dj.stributor/Vendor # 1 Cage: 1X274
Record No. For Safety Entry: OO2
Tot Safety Entri.es This Stk#: 010
Status: SE
Date MSDS Prepared: 01,tAI.187
Safety Data Review Date: 15},IAR91
Supply ltem Manager: CX
MSDS Serial- Number: BDQSH
Specj.fication Number: o-C-265
Hazard Characteristic Code: T3
Unit Of Issue: PT
Unit Of Issue Container Qty: L6 FL OTNCES
Type Of Container: BOTTLE
Net Unit Weight: L.6 LBS

Ingredj-ents / Identity Inf ormation

Page I of3

Proprietary: NO
fngredient: CHLORoFORM (SARA III)
Ingredient, Seguence Number: 01
Percent: L00
NIOSH (RTECS) Number: FS9100000
CAS Number: 67-66-3
oSHA PEL: (c) 50 PPM
ACGIH TLV: L0 PPM; A2; 9293

Physical/Chemical Characteristics

Appearance And Odor: COLORLESS LIQUID WfTH PLEA.SAI{T, SWEET ODOR.
Boiling Point: L42E,6LC
Melting Poj-nt: T NKNOWN
vapor Pressure (MM Hgl70 F): 160
vapor Density (Air=3.): 4.L3
Specifi-c Gravity: 1.5
Decomposition Temperature : IJNKNOI{N
Evaporation Rate And Ref: < 1 (ETHER = 1)
Solubility In Water: SLIGHT
Viscosity: UNKNOI{N
Corosion Rate (IPY): ITNKNOI{N

Fire and Explosion Hazard Data
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F1ash Point: N/A
Lower Explosive Limj-t: tg/a
Upper Explosive Linit: N/A
Extinguishing Media: NONFTAMMABLE AND NoNEXPLOSIVE IN AIR.
special Fire Fighting Proc: FIREMAN SHOUL WEAR RESPIR pRoTEcTIoN(scBA)
Unusual- Fj-re And Expl Hazrds: NoNFLAMI4ABLE.IN PRESENCE oF STRONG ALKALI

3:=:T::::::::::::L5:=::::5=:13l:T::=:T1331I1========================

-----:===============:::::l:l:L::::==============================
Stabilrtv: YES
Cond To Avoid (Stability): EXCESS WATER,FLAME,HOT SURFACES t4Ay PRODUCE
TOXIC GASES.
Materj-a1s To Avoj.d: WATER,AIR,SUNLIGHT CAI{ CAUSE SLOW OXIDATION TO
PHOSGENE.
Hazardous Decomp Products: PHOSGENE,HYDROGEN CHLORIDE.
Hazardous Polv Occur: NO

HeaLth Hazard Data
===========================================================================
Carcinogenicity - NTP: YES
Carcj-nogenicity - IARC: YES
Carcinogenicity - OSHA: NO
Explanation carcinogenicity: cHLoRoFoRM IS SUSPECTED By NTp AIID IARC To BE
CARCTNOGENIC.
DIZINESS, T'NCONS, EQUILIBRIUM LOSS, IRRITATSI LIVER DAI'IAGE.
Emergency/First Aid Proc: SKIN:WASH vI.SOAP & H2O EYES:FLUSH W. H2O.
REMOVE TO FRESH AIR. GrVE CPR/OXYGEN rF NEED. KEEP ITIARM & QUIET. REMOVE
CoNTAI'4INATED CLOTHING. IF IJNCONS DO NOT TAKE AI\TYTHING By MOUTH.

___===========================
Precautions for Safe Handlino and Use

steps rf MatI Released/spi}l: EVACUATE TTNPROTECTED pERsoNs. ELrM IGNITION
SOURCES. STOP LEAT(. H2O SPRAY COOL CONT/DTVER" SPILL FRoM FIRE/HEAT.
LG SPILL:DIKE W COMMERCIAI ABSORBENT,PUMP INTO COVERED DRUMS
Waste Disposal MeIhod: ABSORB WITH VERMICULITE,oTT{ER CoMMERCIAI,
ABSORBENT.KEEP IN COVERED DRUMS PENDING DISPOSAI.HANDLE AI'TD DISPOSE TAW
LOCAL, STATE Al,lD FEDERAL REQULATf ONS.
Precautions-Handling/Storing: Do NoT sToRE IN AII'MINUM cAl.ts.KEEP BUNG
TIGHTLY CLOSED.STORE IN COOL,DRY PI,ACE.KEEP CONTAINER CLOSED.
OthCT PTCCAUIiONS: REMOVE CONTA},IINATED CLOTHING PROMPTIY.FLUSH AFFECTED

T3=::::=5111=31:=::=:-:=:::::1y:::::===yl3===============:==========
.trol Measures

::::::==============:::===========================================
Respiratory Protection: NO SPECIAI RE9MNTS UNDER ORDINARY coNDrTroNS/
ADEQUATE VENT.
Ventilation: LocAl EXHAUST FOR ADEQUAT VENI.MECIT(To ouTsIDE vIA SCRUBBER)
Protective Gloves: NEOPRENE
Eye Protectj-on: CHEM SPLASH GOGGTES
Other Protective Eguipment: NEOPRENE CLOTHING,SAFETY SHOES TO AVOID
CHLOROFORM SPLA.SHES.
Suppl. Safety e Health Data: SToRAGE CODE T4 RATHER THAN T1 BECAUSE ITEM
IS NOT A KNOI{N CARCTNAGEN,BTJ:r rS SUSPECTED(ACGIH-1983-84).

Transportation Data

Trans Data Review Date: 84108
DOT PSN Code: DHF
DOT Proper Shipping Name: CHLOROFORM
DOT Class: 6.L
DOT ID Number: ttN1888
DOT Pack Group: II
DOT Label: KEEP A![AY FROM FOOD *
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lMO PSN Code: EEH
IMO Proper Shipping Name: CHLOROFORM
IMO Regulalions Page Number: 5103
IMO UN Number: 1888
IMO UN Class: 6.1
IMO Subsidiary Risk Labe]:
IATA PSN Code: G.tO
IATA UN ID Number: 1888
IATA Proper shipping Name: CHLORoFoRM
IATA UN Cl-ass: 6. 1

IATA Label: TOXIC *
AFI PSN Code: GJO
AFI Prop. Shi-pping Name: CHLOROFORM
AFI Class: 6.L
AFI ID Number: UN1888
AFI Pack Group: II
AFI Labe}: POfSoN
AFf Special Prov: N36
AFI Basic Pac Ref: 10-9

Disposal Data

Disposal Data Revi.ew Date: 88085
Rec # For This Disp Entry: 02
Tot Disp Entries Per NSN: 005
landfill Ban ftem: YES
Disposal Supplemental Data: STORAGE CODE T4 RATHER TIIAN Tl- BECAUSE ITEM IS
NOT A KNOWN CARCTNAGEN,BUT rS SUSPECTED(ACGTH-1.983-84). rN C-tuSE OF
ACCTDENTAL EXPOSURE OR DISCHARGE, cONSULT HEAI.TH AI.ID SAFETY FTLE FOR
PRECAUTIONS.
Lst EPA Haz Wst Code New: U044
].st EPA Haz IIsI Name New: CHLOROFORM; TRICHLOROMETHANE
1st EPA Haz Wst Char New: TOXIC (T)
Lst EPA Acute Hazard New: NO

Label Data

Label Regui-red: YES
Label Status: F
Special Hazard Precautions: POISONOUS; MAY BE FATAI IF INIIALED, SWAI,LOIIED
OR ABSORBED THROUGH SKIN. CONTACT MAY CAUSE BURNS TO SKIN AI.TD EYES. RUNOFF
FROM FIRE CONTROL OR DILUTION WATER I.!AY GTVE OFF POISONOUS GASES AND CAUSE
VIATER POI,I,UTION. FIRE },IAY PRODUCE IRRITATING OR POISONOUS GASES.
Label Name: DU PONT E I DE NEMOURS AI,ID CO INC
Label Street: 1007 MARKET STREET
Label P.O. Box: L535
Label City: WILMINGTON
Label State: DE
Label Zip Code: 19899
Label Country: US
Label Emergency Number: 800-441-7515

URL for this msds http://hazard.com. If you wish to change' add to' or
delete information in this archi-ve please sent updates to dan0hazard.com.

Page 3 of3
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SUPELCO -- 48800 4-BROMOFLUOROBENZENE 1ML - AI'IAI,YTICAL STANDARD IN METHANOL

MATERIAI, SAFETY DATA SHEET
FSC:6810
NIIN: O0?024299
Manufacturer's CAGE: 54968
Part No. Indicator: A
Part Number,/Trade Name: 48800  -BROMOFLUOROBENZENE LML

General Information

Item Name: ANALYTICAL STAI'IDARD IN METHANOL
Company's Name: SUPELCO INCORPORATED
Companyrs Street: SUPELCO PARK
company's City: BELLEFONTE
Companyrs State: PA
Company's Country: US
company's Zip Code: 15823-0048
Companyrs Emerg Ph #: (814) 359-3441
company's Info Ph #: (814) 359-3441
Record No. For Safety Entry: 001
Tot Safety Entries This Stk#: 001
Status: SE
Date MSDS Prepared: 15APR91
Safety Data Review Date z L2AVG92
Preparerrs Company: SUPELCO INCORPORATED
Preparer's St or P. o. Box: SUPELCo PARK
Preparerrs City: BELLEFONTE
Preparerrs State: PA
Preparerrs Zip Code: L6823-0048

5::=::::::=I3:::=:Yl:==================================================
Ingredients / Identity Inf ormati-on

Proprietary: No
Ingredient: L-BROMO-4-FLUOROBENZENE *92-2*
IngredJ-ent Sequence Number: 01
Percent:2.5
NIOSH (RTECS) Nurnber: L008337BF
CAS Number: 460-00-4

Proprietary: No
IngTedieNt: METHANOL (METHYL AICOHOL), COLUMBIAN SPIRITS
Ingredient Sequence Number: 02
Percent: 97.5
NIOSH (RTECS) Number: PC1400000
cAS Number: 57-56-l
osHA PEL: S,200PPM/25OSTEL
ACGIH TI..v: S,200PPM/25OsTEI,t 93

:::::=:::::::::::=15::=3::=::L==========================================
Physical / Chemical Characteristi-cs

===========================================================================
Appearance And odor: CLEAR COTORLESS LIQUID
Boiling Point: 149F
Melting Point: -144.4F
vapor Pressure (MM Hgl70 F): 100
vapor Densi.ty (A5.r=1) : 1.10
Specific Gravity: 0.790
Evaporation Rate And Ref: (ETHER = 1): >L
Solubilj-ty In l[ater: COMPLETE
Percent VoLatiles By Volume: L00t
===========================================================================

Fire and Explosion Hazard Data
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Flash Point: 50F
Lower Explosive Limit: 6?
Upper Explosive Limit: 35.5t
Extinguishing Media: CO2, DRY CHEMICAI, OR AICOHOL FOAM

:::::::=::::=::::::::=:::::=::T=:::I=!3I111Y3=:=1T:I: =-T:T:::----====

------:================:1::L::::==============================
Stability: YES
Materials To Avoid: OXIDIZING AGENTS, CHROMIC AI{HYDRIDE, LEAD PERCHLORATE,
PERCHLORIC ACIDS

:::::::::=:::L::::::=::=============================================::====
Health Hazard Data

LD50-LC50 Mixture: ORAL LD50 (RAT): 5628 tqG/KG METHANOL
Route Of Entry - Inhalation: YEs
Route Of Entry - Skin: NO
Route of EnLry - Ingestion: YES
HeaLth Haz Acute And Chronic: INHALATION: HARMFUL, HEADACHE, & NAUSEA.
INGESTION: GASTROINTESTTNAI DISTURBAI{CES, BLINDNESS OR FATA],.
Carcinogenicity - NTP: No
carcinogenlcity - IARC: No
Carcinogenicity - osHA: No
Explanation Carcinogenj-clty: NONE
Signs/Symptoms Of Overexp: fNEALATION: IIARMFUL, HEADACHE, e I{AUSEA.
INGESTION: C'ASTRONINTESTINAI DISTURBANCES, BLINDNESS OR E.ATAI,.
Emelgency/rirst Aid Proc: EYES/SKIN: FLUSH W/WATER FOR 15 MINS.
INIIALATION: REMOVE TO FRESH AIR. IF BREATHING STOPS, GM ARTIFICIAI
RESPIRATION. INGESTION: NEVER GIVE AI{YTHING BY MOUTH TO UNCONSCIOUS PERSON.
NEVER TRY TO I'IAKE T'NCONSCIOUS PERSON VOMIT. GIVE 2 TABLESPOONS OF BAKING
SODA IN A GI,ASS OF WATER, PRESS FINGERS TO BACK OF TONGUE TO INDUCE
VOMITTNG. OBTAIN MEDICAI ATTENTION IN AI,L CASES.

Precautions for Safe Handling and Use

Steps rf MatI Released/Spi}l: TAKE UP W/ABSORBENT MATERIAI. VENTfLATE
AREA. ELIMINATE AI.L IGNITION SOURCES.
Waste Disposal Method: DISPOSE OF IN ACCORDANCE W/LOCAL, STATE, e FEDERAL
REGUI,ATIONS.
Precautions-Handling/storing: STORE IN SEAIED CONTAINER IN COOL, DRY
LOCATION. USE ONLY IN WELL VENTII,ATED AREA.
Other Precautions: KEEP AvIAY FROM OXIDIZERS e fGNITION SOURCES. AVOID EYE
& SKIN CONTACT. AVOID BREATHING VAPORS.

Control Measures

Page 2 of3

== = = = ==== = = = = ==== = = ================ ==== = ===

Respiratory Protection: FACK I,IA.SK W/ORGAI,IIC VAPOR CATIISTER
Ventilation : RECOMMENDED
Protecti.ve Gloves: RUBBER
Eye Protection: PROTECTfVE GLASSES

Transportation Data

DisposaL Data

Label Data

Label Required: YES
TechnicaL Review Date: L2AVG92
Label Date: 24JUL92
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Label- Status: F
Conmon Name: 4-BROMOFLUOROBENZENE 1ML
Chronic Hazard: YEs
Signal Word: DANGER!
Acute Health Hazard-severe: X
Contact Hazard-Slight: X
Fi-re Hazard-Severe: X
Reactivity Hazard-None: X
Special Hazard Precautions: fNHALATION: HARMFUL, HEADACHE, & NAUSEA.
INGESTION: GASTROINTESTINAL DTSTURBAIICES, BLINDNESS OR FATAL.
NEUROTOXIN/NE PHROTOX IN /TERATOGEN .

Protect Eye: Y
Protect Skin: Y

Protect Respiratory: Y
Label Name: SUPELCO INCORPORATED
Label StreeI: SUPELCO PARK
Label Ci-ty: BELLEFONTE
I,abel State: PA
Label ZJ-p Code: 16823-0048
Label Country: US
Labe] Emergency Number: (814) 359-3441
Year Procured: UNK

URL for this msds http://hazard.com. If you wish to change, add to, or
delete information in this archj-ve please sent updates to danGhazard.com.
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DOW CHEMICAL U S A -- CARBON TETRACHLORIDE,TECHNICAI, - CARBON TETRACHLORIDE,TECHNI
MATERIAI SAFETY DATA SHEET
FSC:6810
NIIN:001844799
Manufacturer's CAGE: 967L7
Part No. Indicator: A

::::=Ig::11::::=Yi::=:T::I=T1-!113113i:::::Y:-=====================

______r============::::::1=:::::::::::============================
IIem NamC: CARBON TETRACHLORIDE, TECHNICA],
companyrs Name: Dow CHEMICAL,U.s.A.
Company's Street: 2020 DOW CENTER
company's Cj-ty: MIDLAND
company's State: MI
Companyrs Country: US
company's Zip Code: 48640-6030
Record No. For Safety Entry: 002
Tot Safety Entries This Stk#: 002
Date MSDS Prepared: 01JAI.I85
safety Data Review Date: 08NOv83
Supply Item Manager: CX
MSDS Serial Number: BDGXY
Hazard Characteristic Code: T6
Unit Of Issue: CN
Unit Of Issue Container Qty: 32 FLUID OZ

Ingred.i.ents / Identity Inf ormation

Proprietary: No
Ingredient: CARBON TETRACHLORIDE (SARA III)
Ingredient Seguence Number: 01
Percent: 100
NIOSH (RTECS) Number: FG4900000
CA^S Number: 56-23-5
OSHA PEL: 10 PPM
ACGIH TLV: S,SPPM/LO STEL,A3 93

Physical /Chemlcal Characteristics

Appearance And Odor: CLEAR WATER-WHITE AROMATIC LIQUID
Boiling Point: L70F
vapor Pressure (MM Hgl70 F): 9L
vapor Density (Air=1): 5.31,
Specific Gravity: 1.5890
Solubility In Water: 0.08t
Percent Volatiles By Volume: 100

Fire and Explosion llazard Data
=============================
Flash Point: N/A
Lower Explosive Limit: N/A
Upper Explosive Limit: N/A
Extinguishing Media: NOT APPLfCABLE
Special Fire righting Proc: NOT APPLICABLE
Unusual fire lVrd Expl Hazrds: I'TATERIAIJ FORMS POISONOUS PHOSGENE GAS IIHEN
EXPOSED TO FI.AMES.

Reactivity Data

stability: YES
Cond To Avoid (Stability): OPEN FLAMES e WELDING ARCS CAI.I PRODUCE CHIJORINE
E PHOSGENE

http ://msds.pdc. cornell. edu/msds/tr azcomlzsD 17 497 8.txl 2124199
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Materials To Avoid: OXIDIZING }"IATERIAL
Hazardous Decomp Products: PHOSGENE,CHLORINE
Hazardous Poly Occur: No

Health Hazard Data

Signs/Synptoms Of Overexp: LIVER DAI"IG, DIZZINESS, f NCOORf NATION,I'4AYBE
NAUSEA, KIDNEY DAI,IG, DECREASES URINE. SUSPECTED CARCINOGEN*MAN
Emergency/First Aid Proc: EYES/sKrN:FLUSH w/PENTY WATER.FoR EYES:GET
DR.REMOVE CONTAI'IINATED CLOTHES & WASH BEFORE REUSE.IN}IAL:MOVE TO FRESH ATR.

=::=:TI=:=:::::=l=33I=3i==!_YYiLl13 
::=y:::=::::::X=:=::1=31:=======

Precautions for Safe Handling and Use

Page 2 of3

Steps If MatI Released/Spi}l: REMoVE UNNECESSARY PERSONNEL e CLEAN UP AI,L
SPILLS IN ENCLOSED AREA PROMPTLY.MOP UP SPILL OR FLUSH FROM AREA WTTH
WATER. PROVIDE PROTECTIVE EQUIPMENT.
lgaste Disposal Method: SI"IALL AI4OINTS CAI.I BE POURED ON SAIID,ETC, IN OPEN
AI,LOWED TO EVAPORATE.I,ARGS A},IOI'NTS MAY BE INCINERATED WHEN MIXED WITH
FI,AMMABLE LIQUID.WATER SCRIBBER OR INCINERATOR STACK IS REgUIRED.
Precautions-Handl-ing/Storing : AVOID PITS, DEPRESSIONS, BASEMENTS STONG
CONSIDERATION SHOULD BE GTVEN TO AIR MONTTORING SYSTEM }IHERE MATERIAI IS
STORED & HANDLED ROUTINELY.
Other Precautj-ons: GROSS AMIS,INCLUDING CONTAI.{INATED CLOTHING SHOULD BE
REMOVED FROM SKIN,AS SOON AS POSSIBLE.AVOID EYE & PROLONGED OR REPEATED
SKIN CONTACT.DO NOT BREATHE VAPORS.

Control- Measures

Respiratory Protection: SELF-CONTAINED BREATHING APPARATUS FOR EXPOSURE>LO
PPM T 2Z-I/2 HR
Ventilation: DOWN DRAFT EXHAUST VENTILATION.AVOID USE fN BLDGS W/PITS.
Protective Gloves: NEOPRENE OR PVC
Eye Protection: SAFETY GLASSES
Other Protective Equipment: FULL PROTECTM CLOTHING,SAFETY SHOIfER,EYE
WASH STATTON

Transportation Data

Trans Data Review Date: 83312
DOT PSN Code: CVY
DOT Proper Shipping Name: CARBON TETRACHLORIDE
DOT CLass: 5.1
DOT ID Nurnber: uN1846
DOT Pack Group: II
DoT Label: POfSoN
IMO PSN Code: DPR
IMo Proper Shipping Name: cARBoN TETRACHLoRIDE
IMO Regulations Page Nunber: 6096
IMO UN Number: 1845
fMO UN C1ass: 6.1
IMO Subsidiary Risk Label:
IATA UN ID Number: 1-845
IATA Prope! shipping Name: CARBoN TETRACHLORIDE
IATA Label: POISON
AFI PSN Code: FKO
AFI Prop. Shipping Name: CARBON TETRACHLORIDE
AFI class: 6.1
AFI ID Number: ttN1845
AFI Pack Group: II
AFI Label: POISON
AFI Special Prov: N36
AFI Basic Pac Ref: 10-9

http ://msds.pdc. cornell. edu/msds/h azcomlzs0 17 497 8.ffi 2/24199
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===============================:::-!:::1=3:::===============================
Disposal Data Review Date z 88228
Rec # For Thrs Dlsp Entry: 02
Tot Disp Entries Per NsN: 002
Landfill Ban ltem: YES
Disposal Supplementaf Data: IN CASE Of ACCIDENTAI EXPOSURE OR DISCHARGE,
CONSULT HEATTH AND SAFETY FILE FOR PRECAUTIONS.
1st EPA Haz Wst Code New: U2L1
1sI EPA Haz Wst Name New: CARBON TSTRACHLORIDE; TETRACHLOROMETHANE
1st EPA Haz Wst Char New: TOXIC (T)
Lst EPA Acute Hazard New: NO

Label Data
===========================================================================
Label Required: YES
Labef Status: F
Speci-a1 Hazard Precautions: POISONOUS; I,IAY BE FATAL IF fNIIALED, SWAIJLOIIED
OR ABSORBED THROUGH SKIN. CONTACT I"IAY CAUSE BURNS TO SKIN AI.ID EYES. RI'NOFF
FROM FIRE CONTROL OR DILUTION WATER }4AY GTVE OFP POISONOUS GASES A}TD CAUSE
WATER POLLUTION. FIRE },IAY PRODUCE IRRITATING OR POTSONOUS GASES.
Label Name: DOw CHEMICAI U S A GoVERNMENT }IARKETING
Label Street: 2020 DOW CENTER
Labe1 City: MIDLAND
Label State: MI
Label Zip Code: 48640-6030
Label Country: US

URL for this msds http://hazard.com. If you wish to change, add to, or
deLete information in this archive please sent updates to danGhazard.com.

Page 3 of3
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MSDS fOT TETRACHLOROETHYLENE Dadc I

1 - PRODUCT IDENTIFICATION

PRODUCT NA}.IE: TETRACHLOROETHYLENE
FORMUI,A: CLZCICCL2
FORMUI,A WT: 165.83
CAS No.: 0012'1-L8-4
NIoSH/RTECS NO.: 10(3850000
CoMMON SyNONyMS: PERCHLOROETHYLENE; ETHYLENE TETRACHLORIDE, CARBON BICHLORIDE;

CARBON DICHLORIDE
PRODUCT CODESz 9218,9453,5380, 9455

EFFECTTVE z 02/12/87
REVISION #03

PRECAUTIONARY I,ABELLING
BAKER SAF-T-DATA(TM) SYSTEM

HEAITH - 3 SEVERE (CANCER CAUSING)
FI,AMMABILITY - O NONE

REACTIVITY - O NONE
CoNTACT _ 3 SEVERE(LIFE)

HAZARD RATTNGS ARE 0 TO 4 (0 = No HAZARD,' 4 = EXTREME HAZARD) .

I,ABORATORY PROTECTIVE EQUIPMENT

GOGGLES & SHIELD; LAB COAT & APRON,' VENT HOODT PROPER GLOVES

PRECAUTIONARY I,ABEL STATEMENTS

DA},IGER

HARMFUL IF SVIALLOWED OR INHAI,ED
EXCEPTIONAI HEALTH AI.ID CONTACT HAZARDS - READ MATERIAI SAFETY DATA SHEET

NOTE: REPORTED A.S CAUSING CAIICER IN IJ\BORATORY ANII{ALS. EXERCISE DUE C'ARE.

NOTE: THIS I4ATERIAL OR ITS VAPORS IN CONTACT WITH FLAMES OR HOT GLOIIING
SURFACES MAY FORM CORROSIVE ACID FUMES.

KEEP A}IAY FROM HEAT, SPARKS, FI,AME. DO NOT GET IN EYES, ON SKIN, ON CLOTHING.

AVOID BREATHING VAPOR. KEEP IN TIGHTLY CIJOSED CONTAINER. USE WITH ADEQUATE

VEN?II,ATTON. WASH THOROUGHLY AFTER HANDLING.

SAF-T-DATA(TM) STORAGE COLOR CODE: BLUE (HEAI,TH)

2 - HAZARDOUS COMPONEMTS

COMPONENT t cAs No.

90-100 t21-L8-4TETRACHIOROETHYI,ENE

3 . PHYSICAT.DATA

BOILING POINT: l2I C ( 250 F) VAPOR PRESSURE(MM HG): 13

MSDS fOT TETRACHLOROETHYIJENE

http ://www. chem.utatr. eduA'ISD S/T/TETRACHLOROETIIILENE
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MELTING POINT: -22 C ( -8 F) VAPOR DENSITY(ArR=I'): 5.8

SPECIFIC GRAVITY: 1.62 EVAPORATION RATE: 2-80
(H2O=1) (BUTYL ACETATE=I' )

SoLUBILITY(HzO): NEGLIGIBLE (LESS THAN 0.1 I) I VOI.ATILES BY VOLUME: 1OO

APPEARANCE & ODOR: COLORLESS LIQUID WITH ETHER OR CHLOROFORM ODOR.

4 - FIRE A}TD EXPLOSION HAZARD DATA

FLASH POINT (CLOSED CUP N/A NFPA 704M RATING: 2-0-0

FI,AMMABLE LIMITS: UPPER - N/A I LOWER - N/A t

FIRE EXTINGUISHING MEDIA
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROTJNDING FIRE.

SPECIAL FIRE-FIGHTING PROCEDURES
FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT A}TD SELF-CONTAINED
BREATHING APPARATUS WITH FULI FACEPIECE OPERATED IN POSITIVE PRESSURE MODE.

MOVE CONTAINERS FROM FIRE AREA IF TT CAI'I BE DONE WITHOUT RISK. USE WATER

TO KEEP FIRE-EXPOSED CONTAINERS COOL.

T'NUSUAL FIRE & EXPLOS]ON HAZARDS
CLOSED CONTAINERS EXPOSED TO HEAT },lAY EXPLODE.

TOXIC GASES PRODUCED
HYDROGEN CHLORIDE, PHOSGENE, CARBON MONOXIDE, CARBON DIOXIDE

5 - HEALTH }IAZARD DATA

ACCEPTABLE I'TN(IMUM PEAK ABOVE THE ACCEPTANCE CEILING CONCENTRATION FOR A}T

EIGHT-HOUR SHIFT = 300 PPM FoR 5 MINUTES IN AI'IY 3 HOURS. (PEL) CEILING
= 200 PPM

THRESHOLD LIMTT VAIUE (TLV/TWA): 335 MG/M3 ( 50 PPM)

SHORT-TERM EXPOSURE LIMIT (STEL): ].340 MG/M3 ( 2OO PPM}

PERMISSIBTE EXPOSURE LIMTT (PEL): MGIM3 ( 1OO PPM)

ToxrcITY: LD50 (oRAL-RAT) (MG/KG) - 8850
LD50 (rPR-MOUSE) (MC/KG) - 4700

CARCTNOGENICITY: NtP: NO IARC: NO Z LIST: NO OSIIA REG: NO

EFFECTS OF OVEREXPOSURE
INTTALATION OF VAPORS MAY CAUSE HEADACHE, NAUSEA, VOMITING, DIZZINESS,
DROWSINESS, IRRITATION OF RESPIRATORY TRACT, AND LOSS OF CONSCIOUSNESS.
LIQUID t{Ay BE IRRITATTNG TO SKIN AI\ID EYES. PROIONGED SKIN CONTACT MAY

RESULT IN DER},IATITIS. EYE CONTACT I,TAY RESULT IN TEMPOR'ARY CORNEAI' DA},IAGE.

MSDS fOT TETRACHLOROETHYLENE Page 3

INGESTION MAY CAUSE NAUSEA, VOMITING, HEADACHES, DIZZINESS'
GASTROI NTE STIT.IAIJ I RRI TAT I ON .

CHRONTC EFFECTS OF OVEREXPOSURE MAY TNCLUDE DAMAGE TO KIDNEYS, LTVER,

http ://www. chem.utah. eduAdSD S/TIIETRACHLOROETI{YaENE
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LUNGS, BLOOD, OR CENTRAL NERVOUS SYSTEM.

TARGET ORGAI.IS

LTVER, KIDNEYS, EYES, UPPER RESPIRATORY SYSTEM, CENTRAL NERVOUS SYSTEM

MEDICAI CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE
NONE IDENTIFIED

ROUTES OF ENTRY
INHAI,ATION, INGESTION, EYE CONTACT, SKIN CONTACT

EMERGENCY A}ID FIRST AID PROCEDURES
CALL A PHYSICIAN.
rF SWATLOWED, DO NOT INDUCE VOMITING.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GTVE ARTTFICIAI,
RESPIRATION. IF BREATHING IS DIFFICULT, GTVE OXYGEN.
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT
LEAST 15 MTNUTES. FLUSH SKIN WITH WATER.

SOME EXPERIMENTS WITH TEST AI.IIII4ALS INDICATED THAT THIS SUBSTANCE }4AY BE
ANTICIPATED TO BE A CARCINOGEN.

6 - REACTIVITY DATA

STAAILITY: STABLE HAZARDOUS POLYMERIZATION: WILL NOT OCcUR

CONDITIONS TO AvOrD: HEAT, FLAME, OTHER SOURCES OF IGNITION

INCOMPATIBLES: STRONG OXTDTZING AGENTS, AIKALI METAIS, AIUMINUM

DECOMPOSITTON PRODUCTS: HYDROGEN CHLORIDE, PHOSGENE,
CARBON MONOXIDE, CARBON DIOXIDE

7 - SPILL AI{D DISPOSAI PROCEDURES

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE
WEAR SELF-CONTAINED BREATHTNG APPARATUS A}ID TUtL PROTECTIVE CLOTHTNG.
STOP LEAK IF YOU CAI.I DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS.
TAKE UP WTTH SAI.ID OR OTHER NON.COMBUSTIBLE ABSORBENT MATERIAI. AND PIACE
INTO CONTAINER FOR I,ATER DISPOSAI. FLUSH SPITL AREA WITH WATER.

DISPOSAL PROCEDURE
DISPOSE IN ACCORDA}TCE WITH AJ,L APPLICABLE FEDERAL, STATE, AND I,OCAIJ
E}IVTRONMENTAL REGUI.ATIONS .

EPA HAZARDOUS IIASTE NUMBER: U210 (TOXIC WASTE)

8 - PROTECTTVE EQUIPMENI

MSDS foT TETRACHLOROETHYLENE Page 4

VENTII.ATION: USE GENERAL OR LOCAL EXHAUST VENTTI.ATION TO MEET
TLV REQUIREMENTS.

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE

htp ://www. chem.utah. eduAdSD S/T/IETRACHLOROETIryLENE 7130198
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CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP
TO 50 PPM, A CHEMICAI CARTRIDGE RESPIRATOR WITH
ORGANIC VAPOR CARTRIDGE IS RECOMMENDED. ABOVE
THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS
15 RECOMMENDED.

EYE/SKIN PROTECTTON: SAFETY GOGGLES AI'ID FACE SHIELD, UNTFORM,
PROTECTIVE SUIT, POLYVINYL AICOHOL GLOVES ARE
RECOMMENDED.

9 - STORAGE A}ID HANDLING PRECAUTIONS

SAF-T-DATA(TM) STORAGE COLOR CODE: BLUE (HEALTH)

SPECIAI, PRECAUTIONS
KEEP CONTATNER TIGHTLY CLOSED. STORE IN SECURE POTSON AREA.
STORE IN A COOL, WELL_VENTII,ATED AREA AWAY FROM SOURCES OF HEAT, FI,AME, OR

IGNITION.

10 - TRANSPORTATION DATA ATID ADDITIONAL INFORI'IATION

Page 4 of 4

DOMESTTC (D.O.T. )

PROPER SHIPPING NA},TE TETRACHLOROETHYLENE (AIR ONLY)
HAZARD CI.ASS ORM-A
UN/NA UN1897
I,ABELS NONE
REPORTABLE QUAI.ITITY 1 LBS.

INTERNATIONAL (I.M.O. )

PROPER SHIPPING NA},TE TETRACHI,OROETHYTENE
HAZARD CI.ASS 6. 1
UN/NA UN1897
I.ABELS HARMFUL . STOW AVIAY FROM FOOD STUFFS

http ://www. chem.utah. edu/MSD S/T/TETRACIILOROETIIIAENE 7130198
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MSDS fOT TRICHLOROETHYLENE Page 1

]. - PRODUCT IDENTIFICATION

PRODUCT NAI.4E: TRICHLOROETHYLENE
FORMTJLA: C2HCL3
FORMUI,A WT: 131 . 4 O

CAS NO.: 79-01-6
NroSH/RTECS NO.: KX4550000
COMMON SYNONYMS: TRICHLOROETHENE; ETHINYL TRICHLORIDE; ACETYLENE TRICHLORIDE;

TCE
PRODUCT CODES: 53?6,9458,9454,9455,9464,9413

EFFECTTVE: Ol/22/8'1
REVISION #03

PRECAUTIONARY I,ABEILING
BAKER SAF-T-DATA(TM) SYSTEM

HEAITH - 3 SEVERE (CA}TCER CAUSING)
FI,AM}4ABILITY - 1 SLIGHT
REACTIVITY - 1 SLIGHT
CONTACT - ]. SLIGHT

HAZARD RATINGS ARE O TO 4 (0 = NO IIAZARD; 4 = EXTREME IIAZARD) '

I,ABORATORY PROTECTIVE EQUIPMENT

GOGGLES & SHIELD; I,AB COAT & APRON' VENT HOOD' PROPER GLOVES

PRECAUTIONARY I,ABEL STATEMENTS

WARNING
HARMFUL IT SWAILOWED OR INTTAI,ED

CAUSES IRRITATION
NOTE: THIS MATERIAI OR ITS VAPORS IN CONTACT WITH FLAMES OR HoT GLOI'ING

SURFACES MAY FORM CORROSIVE ACID FT'MES.

NOTE: REPORTED A.S CAUSING CAIICER IN I.ABORATORY AI'III"TAI,S. EXERCISE DUE CARE'

AVOID CONTACT WITH EYES' SKIN, CLOTHING.
DO NOT BREATHE VAPOR. KEEP IN TIGHTLY CIOSED CONIATNER. USE WITH ADEQUATE

VENTII,ATION. WASH THOROUGHLY AFTER HANDI,ING.

SAF-T-DATA(TM) STORAGE COLOR CODE: BLUE (HEAI,TH)

2 - HAZARDOUS COMPONENTS

COMPONENT t cAs No.

90-100 79-01.-6
TRICHLOROETHYI,ENE

3 - PHYSICAI DATA

BoILING PoINt: 87 C ( 189 F) VAPOR PRESSURE(MM HG): 58

MSDS for TRICHLOROETHYLENE
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MELTING POINT: -?3 C 1 -99 F) VAPOR DENSITY(AIR=1): 4.53

SPECIFIC GRAVITY: I.47 EVAPORATION RATE: N/A
(H2O=11 (BUTYL ACETATE=1)

SoLUBILITY(H2O): SL]GHT (0.1 TO 1 t) t VoLATILES BY VOLUME: 100

APPEARANCE e ODOR: COLORLESS LIQUID WITH CHLOROFORM ODOR.

4 - FIRE A}ID EXPLOSION HAZARD DATA

FLASH POINT (CLOSED CUP N/A NFPA 704M RATING: 2-I-0

FLAMI4ABLE LIMITS: UPPER - 10.5 t LOWER - 8'0 t

FIRE EXTINGUISHING MEDIA
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE.

SPECIAI FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT A}'TD SELF-CONTAINED
BREATHING APPARATUS WTTH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE MODE'

MOVE CONTAINERS FROM FIRE AREA IF IT CA}I BE DONE WITHOUT RTSK. USE WATER

TO KEEP FIRE-EXPOSED CONTAINERS COOL.

UNUSUAI FIRE C EXPLOSION HAZARDS
GIvEs oFF FI.AMMABLE VAPORS. VAPORS I.!AY FORM EXPLOSIVE MIXTURE WITH AIR.
CLOSED COMTAINERS EXPOSED TO HEAT MAY EXPLODE. COMIACT WTTH STRONG

OXIDIZERS I{AY CAUSE FIRE.

TOXIC GASES PRODUCED
HYDROGEN CHLORIDE, PHOSGENE, CHLORINE, CARBON MONOXIDE, CARBON DIOXIDE

5 - HEAI,TH TTAZARD DATA

SOME EXPERIMEMTS WITH TEST A}II!4ALS INDICATED THAT THIS SUBSTANCE MAY BE

ANTICIPATED TO BE A CARCINOGEN.

THRESHOLD I,IMIT VATUE (TLV/TWA): 270 MG/M3 ( 50 PPM)

SHoRT-TERM EXPOSURE LrMrr (srEL): L080 MG/M3 ( 200 PPM)

PERMISSTBLE EXPOSURE LIMIT (PEL): MGIM3 ( ]'OO PPM)

TOXICITY: LD5O (ORA!-RAT) (MG/KG) - ?193
r,DsO (rPR-MOUSE) (MG/KG) - 3000
LD5O (rV-MOUSE) (MG/KG) - 34

CARCINOGENICITY: NTP: NO IARC: NO Z LIST: NO OSHA REG: NO

EFFECTS OT OVEREXPOSURE
INII.ATJ\TION OF VAPORS }IAY CAUSE HEADACHE, NAUSEA' VOMITING' DIZZINESS'

MSDS for TRICHLOROETHYLENE Page 3

DROTISINESS, IRRITATION OF RESPIRATORY TRACT' AI.ID LOSS OF CONSCIOUSNESS.

INITAI,ATION OF VAPORS I'TAY CAUSE PUI.}IONARY EDEI'TA.

CONTACT TIITH SKTN OR EYES MAY CAUSE IRRITATION.

http ://www. chem.utatr. eduA{SD S/T/TRICHLOROETI{ILENE
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PROLONGED EXPOSURE MAY CAUSE DER}4ATITIS.
INGESTION ltAY CAUSE NAUSEA, VOMITTNG, HEADACHES, DIZZINESS'
GASTROINTESTINAL IRRITATION, CENTRAL NERVOUS SYSTEM DEPRESSION AND

HEARING LOSS.
CHRONIC EFPECTS OF OVEREXPOSURE I'{AY INCLUDE DAJ'{AGE TO KIDNEYS, LIVER,

LUNGS, BLOOD, OR CENTRAL NERVOUS SYSTEM.

TARGET ORGAI{S
RESPIRATORY SYSTEM, HEART, LIVER, KIDNEYS' CENTRAL NERVOUS SYSTEM

MEDICAIcoNDITIoNsGENERALLYAGGRAVATEDBYEXPoSURE
NONE IDENTIFIED

ROUTES OF ENTRY
rNI{AI,ATION, INGESTION, EYE CONTACT, SKIN CONTACT

EMERGENCY AND FIRST AID PROCEDURES

CAI,L A PHYSICIA}I .

rF SWAIIOWED, DO NOT INDUCE VOMITING.
rF INIIALED, REMOVE TO FRESH AIR. IF NOT BREATHTNG| GM ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT' GIVE OXYGEN.

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES I0ITH PLENTY OF WATER FOR AT

LEAST 15 MINUTES. FLUSH SKIN WITH WATER.

ACCEPTABLE T"IN<IMUM PEAK ABOVE THE ACCEPTAI'ICE CEILING CONCENTRATION FOR AI'T

EIGHT-HOUR SHIFT = 300 PPM FOR 5 MINUTES IN Al'lY 2 HOURS. (PEL)

CEILING = 200 PPM.

6 - REACTIVITY DATA

Page 3 of4

STAAILITY: STABLE

CONDITIONS TO AVOID:

INCOMPATIBLES:

DECOMPOSITION PRODUCTS :

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR

HEAT, FI,AME, OTHER SOURCES OF IGNITION' LIGHT

CHEMICAIIY ACTTVE METAI.S, STRONG BASES,
STRONG OXIDIZING AGEMTS

HYDROGEN CHLORIDE, PHOSGENE, CHLORINE,
CARBON MONOXIDE, CARBON DIOXIDE

7 - SPILL AND DISPOSAI PROCEDURES

STEPS To BE TAKEN IN THE EVENT oF A SPILI, oR DISCHARGE

WEAR SELF-CONTAINED BREATHING APPARATUS AI'ID FUI'I' PROTECTIVE CLOTHING'

STOP LEAK IF YOU CA}I DO SO TIITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS'

TAIG UP $TTH SAI.ID OR OTHER NON-COMBUSTIBLE ABSORBENI I,TATERIAI AT.ID PI,ACE

IMTO CONTAINER FOR I.ATER DISPOSAI. FLUSH SPILL AREA WITH WATER'

MSDS for TRICHLOROETHYLENE Page

DISPOSAI PROCEDURE
DISPOSE IN ACCORDA}.ICE WITH AI,L APPLICABLE FEDERAI, S?ATE' AI'ID LOCAI

EIWIRONMENTAI, REGUI.ATIONS .

EPA HAZARDOUS WASTE NTMBER: V228 (TOXIC WASTE)
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8 - PROTECTIVE EQUIPMENT

VENTII,ATION: USE GENERAL OR LOCAI EXHAUST VENTII,ATION TO MEET
TLV REQUIREMENTS.

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP
TO 1OOO PPM, A CHEMICAL CARTRIDGE RESPIRATOR WITH
ORGA}TIC VAPOR CARTRTDGE IS RECOMMENDED. ABOVE
THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS
IS RECOMMENDED.

EYE/SKrN PROTECTION: SAFETY GOGGLES AlrD FACE SHIELD' UNIFORM'
PROTECTIVE SUIT, NEOPRENE GLOVES ARE RECOMMENDED.

9 - STORAGE A}ID HANDLING PRECAUTIONS

SAF-T-DATA(TM) STORAGE COLOR CODE: BLUE (HEALTH)

SPECIAI PRECAUTIONS
KEEP CONTATNER TIGHTI,Y CLOSED. STORE IN SECURE POISON AREA.

10 - TRANSPORTATION DATA AI{D ADDITIONAI INFORMATION

DOMESTIC (D.O.T. )

PROPER SHIPPING NAME TRICHLOROETHYLENE (ATR ONLY)
HAZARD CI.ASS ORM-A
UN/NA I'N1710
I,ABELS NONE
REPORTABLE QUANTITY 1OOO LBS.

INTERNATIONAI (I.M. O. )

PROPER SHIPPING NAI'18 TRICHLOROETHYLENE
HAZARD CI,ASS 6. 1

UN/NA UN171O
I,ABELS HARMPUL . STOII A![AY FROM FOOD STUFFS
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MSDS for XYLENES D:aa 1

1 - PRODUCT IDENTIFICATION

PRODUCT NAI'!E: XYLENES
FORMULA: C6H4 (CH3) 2
FORMULA wT: 106.17
CAS No. : L330-20-'7
NIosH/RTEcs NO.: 282L00000
COMMON SYNONYMS: DTMETHYLBENZENE; XYLoL
PRODUCT CoDES: 9489,9499,531'l'9491'9493'9490,X516, 9492,9516

EFFECTIVE.. 09/LL/86
REVISION #03

PRECAUTIONARY I,ABELL]NG
BAKER SAF-T-DATA(TM) SYSTEM

HEAITH - 2 MODERATE
FI.AM},IABILITY - 3 SEVERE (FI.AMMABLE)
REACTIVITY - O NONE
CONTACT - 2 MODERATE

HAZARD RATINGS ARE O TO 4 (O = NO HAZARD' 4 = EXTREME HAZARD).

I,ABORATORY PROTECTIVE EQUIPMENT

SAFETY GLASSES; LAB COAT; VENT HOOD; PROPER GTOVES; CLASS B EXTINGUISHER

PRECAUTTONARY I,ABEL STATEMENTS

WARNING
FIAMI'TABLE

CAUSES IRRITATION
HARMFUL IF SWAI,LOWED OR INTIATED

KEEP A![AY FROM HEAT, SPARKS, FI,AME. AVOID CONTACT WITH EYES, SKIN, CLOTHING.
AVOID BREATHING VAPOR. KEEP IN TIGHT],Y CLOSED CONTAINER. USE WITH
ADEQUATE VENTIIJ\TrON. ![ASH THOROUGHLY AFTER ITANDLING. IN CJ\SE OF FIRE,
usE ALCOHOL FOAM, DRy CHEMICA!, CARBON DIOXIDE - WATER MAY BE INEFFECTM.
FLUSH SPILL AREA WITH WATER SPRAY.

SAF-T-DATA(TM) STORAGE COLOR CODE: RED (FI,AMMABLE)

2 - HAZARDOUS COMPONENTS

COMPONEMT t cAs No.

40-65 108-38-3
15-20 95-47-6
0-20 1 06-42-3
15-25 100-41-4

M-XYLENE
O-XYLENE
P-XYLENE
ETHYL BENZENE

3 - PHYSICRT.DATA

MSDS for XYLENES
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VAPOR PRESSURE (MM HG) : 5. ].

vAPoR DENSITY (AIR=I) : 3 ."1

EVAPORATION RATE: 0.7
(BUTYL ACETATE=1)

0.1 t) t VOLATILES BY VOLUME: 100

SWEET PLEASAI.IT ODOR.

BOILING POTNT:

MELTING POINT:

SPECIFIC GRAVITY:
( H2O=1 )

SOLUBILITY (H2O) :

APPEARANCE & ODOR:

NEGLIGIBLE (LESS THAI'I

COLORLESS LIQUJD WITH

137 C (

-48C(
N R?

279 El

-54 F)

4 - FIRE AND EXPLOSION HAZARD DATA

FI,ASH POINT (CLOSED CUP Z7c 1 80p) NFPA ?O4M RATING: 2-3-O

FLAMMABLE LIMITS: UPPER - 7'0 t LOWER - 1.1 I

FIRE EXTINGUISHING MEDIA
USE ALCOHOL FOA}4, DRY CHEMICAI OR CARBON DIOXIDE'
(WATER MAY BE INEFFECTIVE.)

SPECIAI FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT A}ID SELF-CONTAINED

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITTVE PRESSURE MODE'

MovEcoNTAINERsFRoMFIREAREAIFITcAI'rBEDoNEwITHot.,:IRISK.USEWATER
TO KEEP FIRE-EXPOSED CONIAINERS COOL.

I'NUSUAI FIRE E EXPLOSION HAZARDS
vAPoRSI.!AYFLowAIoNGsURFAcEsToDISTANTIGNITIoNSoURCESAI\IDFI,ASHBACK.
cLoSEDCoNTAINERSEXPoSEDToHEATMAYEXPLoDE.coNTAcTIIITHSTRoNG
OXIDIZERS I.!AY CAUSE FIRE.

TOXTC GASES PRODUCED
CARBON MONOXIDE, CARBON DIOXIDE

5 - HEAITH HAZARD DATA

THRESHOID LIMIT VAIUE (TLV/TWA): 435

SHORT-TERM EXPOSURE LIMIT (STEL): 655

PERMISSIBI,E EXPOSURE ],IMIT (PEL): 435

ToxIcITY: LD50 (oRAL-RAT) (MG/KG)

r,D5O (rPR-MOUSE) (MG/I(G)

I,DsO (SCU-RAT) (MG/KG)

MG/M3 ( 1OO PPM)

MG/M3 ( 150 PPM)

MG/M3 ( 100 PPM)

- 4300
- 1.6
- 1700

CARCINOGENfCITY: NTP: NO

EFFECTS OF OVEREXPOSURE

IARC: NO Z LIST: NO OSHA REG: NO

MSDS for XYLENES Page 3

INHAI.ATIoNANDINGESTIoNAREHARMFULANDMAYBEFATAI.
INTIAIJ$ION OF VAPORS I'{AY CAUSE HEADACHE' NAUSEA' VOMITING' DIZZINESS'

DROVISINESS, IRRITATION OF RESPIRATORY TRACT' AI'ID LOSS OF CONSCIOUSNESS'
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INHAU\TION OF VAPORS MAY CAUSE NARCOSIS.

CONTACT WITH SKIN OR EYES MAY CAUSE IRRITATION.
INGESTION MAY CAUSE NAUSEA, VOMITING, HEADACHES, DTZZINESS' GASTRO-

INTESTINAI IRRITATION, BLURRED VISION, LOWERING OF BLOOD PRESSURE'

CHRONIC EFFECTS OF OVEREXPOSURE }"IAY INCLUDE KIDNEY AI'ID/OR LIVER DAMAGE'

TARGET ORGAI{S
CENTRAL NERVOUS SYSTEM, EYES' SKIN, GI TRACT' BLOOD, LIVER AND KIDNEYS

MEDICAI CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE

NONE IDENTIFIED

ROUTES OF ENTRY
INGESTION,INHAL,A'TION'SKINCONTACT,EYECONTACT'ABSORPTION

Paee 3 of4

EMERGENCY A}.ID FIRST AID PROCEDURES

CAIL A PHYSICIAI.I .

IF SWAI,LOWED, DO NOT INDUCE VOMITING.
IFINHALED'REMovEToFRESHAIR.ITNoTBREATHING,GTVE
RESPIRATIoN.IFBREATHINGISDIFFICULT,GIVEoxYGEN.
INcAsEoFcoNTAcT,IMMEDIATELYFLUSHEYESoRSKINWITH
AT LEAST 15 MINUTES.

ARTIF]CIAL

PLENTY OF WATER FOR

6 - REACTTVITY DATA

STABTLITY: STABLE

CONDTTIONS TO AVOID:

INCOMPATIBI,ES:

DECOMPOSITION PRODUCTS :

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR

HEAT, FI,AME, OTHER SOURCES OF IGNITION

STRONG OXIDIZING AGENTS

CARBON MONOXIDE, CARBON DIOXIDE

? - SPIIL AI'ID DISPOSAI PROCEDURES

STEPS TO BE TAIGN IN THE EVENT OF A SPIIL OR DISCI{ARGE

WEAR SELF-CONfAINED BREATHING APPARjATUS AND FULL PROTECTM CLOTHING'

SHUT OFF IGNITION SOURCES' NO FLARES, SMOKTNG OR FLAMES IN AREA' STOP LEAK

IFYoUcA}lDosowITHotJ:TRISK.UsEWATERSPRAYToREDUCEvAPoRS.TAKEUP
WITH SAI.ID OR OTHER NON-COMBUSTIBLE ABSORBEMT MATERIAL AI'ID PIJ\CE INTO

CoNTAINERFoRI.ATERDISPoSAI.FLUSHAREAWITHWATER.
\r. T. BAKER SOLUSORB(R) SOLVENI ADSORBE!flr IS RECOMMENDED

FOR SPILLS OF THTS PRODUCT.

DISPOSAI, PROCEDURE
DISPOSE IN ACCORDANCE WITH AIJI APPLICABLE FEDERAI' STATE' AllD LOCAL

EIWI RONI'{EMIAI REGUI^ATIONS .

EPA HAZARDOUS WASTE NI,JMBER: u239 (TOXTC WASTE)

8 - PROTECTIVE EQUIPMENT

MSDS fOT XYLEMS Page 4

VENTIIATION: USE GENERAI OR LOCAI, EXHAUST VENTII.ATION TO MEET

TI,V REQUIREMENTS.
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REsPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP

TO ].OOO PPM, A CHEMICAI, CARTRIDGE RESPIRATOR WITH

ORGANIC VAPOR CARTRIDGE IS RECOMMENDED. AAOVE

THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS

IS RECOMMENDED.

EYE/SKIN PROTECTfON: SAFETY GOGGLES, UNIFORM, APRON, NITRILE GLOVES ARE

RECOMMENDED.

9 - STORAGE AI.TD HANDLING PRECAUTIONS

SAF-T-DATA(TM) STORAGE COLOR CODE: RED (FI,AMMABLE)

SPECIAI PRECAUTIONS
BoNDA}JDGRot,NDcoNTAINERsWHENTRANSFERRINGLIQUID.KEEPCoNTAINER
TIGHTLY CLOSED. STORE IN A COOL' DRY, WELL-VENTILATED' FLAMMABLE LIQUID

STORAGE AREA.

10-TRANSPoRTATIoNDATAA}TDADDITIoNA!INFoRMATIoN

Page 4 of 4

DOMESTIC (D.O.T. )

PROPER SHIPPING NAI'18 XYLENE

HAZARD CLASS FLAMi'{ABIJE LIQUID
UN/NA UN].307
I.ABELS FI,AMMABLE LIQUID
REPORTABLE QUANTITY 1OOO I,BS.

TMTERNATIONAI (I.M. O. )

PROPER SHIPPING NAI'{E XYLENES

I{AZARD CI.ASS 3.3

UN/NA UN13O7
I,ABELS FI,AMMAB],E LIQUID

http : //www. chem. utatr. eduAdSD SD(/)ffLENE S 7t30t98



TOLUENE at www. chem.utah' edu Pase I of4

MSDS for TOLUENE Page 1

1 - PRODUCT IDENTIFICATION

PRODUCT NA]'18:
FORMULA:
FORMJI,A WT:
CAS NO.:

TAY TITIIE

c6H5CH3
>2. L.t

l ne-nR-?

NIOSH/RTECS NO.: XS5250000
coMMON SYNoNYMS: METHYLBENZENE; PHENYLI'IETHANE' TOLUOL

pRSDUCT CODES: 9472,g456,g466,9462,V963,9351,9460'945'7 '9459' 9336' 53?5' 9451

EFFECTTVE 2 09/08/e6
REVISION #02

PRECAUTIONARY I,ABELLING

BAIGR SAF_T-DATA(TM) SYSTEM

HEALTH - 2 MODERATE

FLAMMABILITY - 3 SEVERE (FT'AMMABLE)

REACTIVITY - O NONE

CONTACT - ]. SLIGHT
HAZARD RATINGS ARE o To 4 (0 = NO HAZARD,' 4 = EXTREME IIAZARD) '

I,ABORATORY PROTECTTVE EQUTPMENT

SAFETY GI.A.SSES; I.AB COAT; VENT HOOD' PROPER GLOVES' CI'A'SS B EXTINGUISHER

PRECAUTIONARY I.ABEL STATEMENTS

WARNING
FI,AMMABLE

CAUSES IRRITATION
I.{AY BE FATAI, IF SWALLOWED OR INBALED

KEEP AIIAY FROM HEAT, SPARKS, FLAME. AVOID CONTACT WITH EYES' SKIN' CIJOTHING'

AVOID BREATHTNG VAPOR. KEEP IN TIGHTLY CLOSED COMIAINER' USE WITH

ADEQUATE VENTILATION. WASH THOROUGHLY AFTER IIAIIDLING. IN CASE OF FIRE'
usE AICOHOL FOAI"!, DRY CHEMICAI, CARBON DIOXIDE - WATER MAY BE INEFFECTM'
FLUSH SPILL AREA WITH WATER SPRAY.

SAF-T-DATA(TM) STORAGE COLOR CODE: RED (FLAM!,IABLE)

2 - HAZARDOUS COMPONENTS

COMPONENT t cAs No.

90-1.00 108-88'3
TOLUENE

3 - PHYSICFI.DATA

BOII,ING POINI: 11.1 C | 232EI VAPOR PRESSI'RE (MM HG) : 22

MSDS for TOLTENE
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MELTING POINT: -95 C ( -139 F) VAPOR DENSITY (AIR=I) :

Page 2 of 4

3.2

SPECIFIC GRAVITY:
(H2o=1)

SoLUBTLTTY (H2O) :

APPEARANCE & ODOR:

n a?

NEGLIGIBLE (LESS THAN

CLEAR, COLORLESS LIQUID

EVAPORATION RATE: 2.24
(BUTYL ACETATE=1)

0.1 C) t VOLATILES BY VOLIJME: 100

WITH BENZENE-LIKE ODOR.

4 _ FIRE AI.ID EXPLOSION HAZARD DATA

FLASH POINT (CLoSED CUP 4 C ( 40 f) NFPA 704M RATING: 2-3-0

FI,AMMABLE LIMITS: UPPER - ?.1 t LOWER - T'2 Z

FTRE EXTTNGUISHING MEDIA
usE ALCOHOL FOAI'{, DRY CHEMTCAI, oR CARBON DTOXTDE'

(WATER I'IAY BE INEFFECTIVE. )

SPECIAI FIRE-FIGHTING PROCEDURES

FIREFIGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT AI'ID SELF-CONTAINED

BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE MODE'

MOVE CONTAINERS FROM FIRE AREA IF IT CAN BE DONE WITHOUT RISK' USE WATER

TO KEEP FIRE-EXPOSED CONTAINERS COOL.

T'NUSUAI FIRE & EXPLOSION HAZARDS
VAPORS I,tAy FLoW ALONG SURFACES TO DISTANT IGNITION SOURCES Al'lD FLASH BACK'

CLOSED CONTATNERS EXPOSED TO HEAT I'TAY EXPI'ODE. CONTACT WITH STRONG

OXIDIZERS !,!AY CAUSE FIRE.

TOXIC GASES PRODUCED
CARBON MONOXIDE, CARBON DIOXIDE

5 - HEAITH HAZARD DATA

ACCEPTABLE I,IN(IMUM PEAK ABOVE THE ACCEPTAI'ICE CEILTNG CONCEMTRATION FOR

A}I EIGHT.HoUR SHIFT = 5OO PPM FOR 10 MINUTES. (PEL) CEII.ING = 3OO PPM.

THRESHOLD LIMrT VAIUE (TLV/TWA): 3?5 MGIM3 ( 100 PPM)

SHoRT-TERM EXPOSURE l,rMrr (STEL): 560 MG/M3 ( 150 PPM)

PERMISSIBLE EXPOSURE LIMIT (PEI,): MG/M3 ( 2OO PPM)

TOXTCITY: LD50 (ORAL-RAT) (MGIKG) - 5000
LDsO (IPR.MOUSE) (MG/KG) - L.Lz
LDsO (SKN-RABBrT) (G/KG) - Lll
LCsO (INHL-MOUSE-8H) (PPM) ' 5320

CARCINOGENICITY: NTP: NO rARC: NO Z LIST: NO OSHA REG: NO

MSDS fOT TOI,UENE Page 3

EFFECTS OF OVEREXPOSURE
INHAI.ATION AND INGESTTON ARE ITARMFUI' AI'ID MAY BE FATAT'

INHALATION ttAY CAUSE HEADACHE, NAUSEA, VOMITING, DIZZINESS' NARCOSIS'
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suFFocATION, LOWER BLOOD PRESSURE, CENTRAL NERVOUS SYSTEM DEPRESSTON.

INHAI,ATION OF VAPORS },TAY CAUSE COUGHING/ CHEST PAINS, DIFFICULTY BREATHING'

OR UNCONSCIOUSNESS.
LIQUID MAY BE IRRITATING TO SKIN AI'ID EYES. PROLONGED SKIN CONTACT MAY

RESULT IN DERMATITIS. EYE CONTACT }4AY RESULT IN TEMPORARY CORNEAL DA}4AGE.

INGESTION }4AY CAUSE HEADACHE, NAUSEA, VOMITING' GASTROINTESTINAL

IRRfTATION, UNCONSCIOUSNESS' CONVULSTONS.

CHRONIC EFFECTS OF OVEREXPOSURE MAY INCLUDE KIDNEY AI'ID/OR LIVER DA}"IAGE.

TARGET ORGA}TS

CENTRAL NERVOUS SYSTEM, LIVER, KIDNEYS, SKIN

MEDICAT CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE

NONE IDENTIFIED

ROUTES OF ENTRY
INHAI,ATION, ABSORPTION, INGESTION' EYE CONTACT, SKIN CONTACT

EMERGENCY AI'ID FIRST AID PROCEDURES

CALL A PHYSICIA}.I .

rF SWAILOWED, DO NOT INDUCE VOMITING.
IF IN}TALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE
RESPIRATION. IF BREATHING IS DIFFICULT' GIVE OXYGEN.

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH

AT I,EAST ].5 MINUTES WHILE REMOVING CONTA}'IINATED CLOTHING
WASH CLOTHING BEFORE RE-USE.

Page 3 of4

ARTIFICIAI,

PLENTY OT WATER FOR

ATTD SHOES.

6 - REACTIVITY DATA

STABILITY: STABLE

CONDITIONS TO AVOID:

TNCOMPATTBLES:

HAZARDOUS POTYMERIZATION: IIILL NOT OCCUR

HEAT, FI.AME, OTHER SOURCES OF IGNITION

STRONG OXIDIZTNG AGENTS' NITRIC ACID, SULFURIC ACID,
CHLORINE

DECOMPOSITION PRODUCTS: CARBON MONOXIDE, CARBON DIOXIDE

7 - SPILL AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN THE EVENT OF A SPILL OR DISCHARGE

WEAR SEI,F-CONIAINED BREATHING APPARATUS AND FULL PROTECTM CLOTHING.
SHUT OFF IGNITION SOURCES; NO FIARES' SMOKING OR FLAMES IN AREA. STOP IEAI(
rF YOU CAN DO SO WITHOUT RISK. USE WATER SPRAY TO REDUCE VAPORS. TAIG UP

WITH SAI{D OR OTHER NON-COMBUSTIBLE AASORBENT MATERIAT AITD PI'ACE INTO

CONTAINER FOR IATER DISPOSAI,. FLUSH AREA WITH WATER.

.'. T. BAKER SOI,USORB(R) SOLVEMT ADSORBENf IS RECOMMENDED

FOR SPILLS OF THTS PRODUCT.

MSDS for TOI.IIENE Page 4

DISPOSAL PROCEDT'RE
DISPOSE IN ACCORDANCE WITH
EIWIRONMENTAI REGUI.ATIONS .

EPA HAZARDOUS WASTE NT'MBER:

AI,L APPLICABTE FEDERAL, STATE' AND LOCAL

v220 (TOXTC WASTE)
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8 - PROTECTIVE EQUIPMENT

VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET
TLV REQUIREMENTS.

RESPIRAToRY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP
TO ].OOO PPM, A CHEMICAI CARTRIDGE RESPTRATOR WITH
ORGA}IIC VAPOR CARTRIDGE IS RECOMMENDED. ABOVE
THIS LEVEL, A SELF-CONTAINED BREATHING APPARATUS
IS RECOMMENDED.

EYE/SKIN PROTECTION: SAFETY GOGGLES AI.ID FACE SHIELD, UNIFORM,
PROTECTIVE SUIT, POLYVINYL AICOHOL GLOVES ARE
RECOMMENDED.

9 - STORAGE AI.ID HANDLfNG PRECAUTIONS

SAF-T-DATA(TM) STORAGE COLOR CODE: RED (FI,AMMABLE)

SPECIAT PRECAUTIONS
BOND AI.ID GROI'ND CONTAINERS WHEN TRANSFERRING IIQUTD. KEEP CONTAINER
TIGHTLY CLOSED. STORE IN A COOL, DRY, WELL-VENTII,ATED, FI,AMT'IABLE LIQUID
STORAGE AREA.

10 - TRANSPORTATION DATA A}.ID ADDITIONAL INFORMATION

DOMESTTC (D.O.T. )

PROPER SHIPPING NAME TOLUENE
HAZARD CI.ASS FI.AMI"TABLE LIQUID
UN/NA UN1294
I,ABELS FI.AMMABLE LIQUID
REPORTABLE QUANTITY 1OOO LBS.

INTERNATIONAI (I .M. O. )

PROPER SHIPPING NAME TOLUENE
HAZARD CI,ASS 3.2
UN/NA UN].294
I,ABELS PI,AMMABLE IIQUID
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MATERIAL SAFETY DATA SHEET

1,2-Dichloroethylene ,99o , mixture of isomers

97772

**I* SECTION I - CIIEMICAL PRODUCT A].{D COMPANY IDENTIFICATION ****

MSDS Name: 1,2-Dichloroethylene, 99%, mixture of isomers

Acetylene
Company Identification: Acros Organics N.v.

one Reagent Lane
Fairlawn, N.t 07410

For informati-on in North Americar calL: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

**** SECTION 2 - COMPOSITION, INFORT.TATION ON INGREDIENTS ****

+----------------+ --+----------+-----------+
cAs# | Chenical Name I EINECS#

208-150-2
+----------------+ --+----------+-----------+

Hazard Symbols: XN F
Risk Phrases: l-1 20 52/53

**** SECTION 3 - HAZARDS IDENTIFICATTON ****

EMERGENCY OVERVTEW

Appearance: colourless. Flash Point: 6 deg C.
Warning! Flarunable liquid. Light sensitive. Air sensitive. Moisture
sensi,tive. May be harmfuf if swallowed. May cause central nervous
system depression. May cause eye and skin irritation. May cause
respiratory and digestive tract irritation.
Target Organs: Central nervous system.

Potential Hea1th Effects
Eye:

May cause eYe irritation.
skin:

May cause skin irritation.
Ingestion:

May cause gastrointestinal
diarrhea. MaY be harmful if

Inhalation:
May cause resPiratory tract

Chronic:
Not available.

**** SECTION 4 - FIRST AID MEASURES ****

irritation with nausea, vomiting and
swallowed.

irritatj.on. May cause narcotic effects.
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Eyes:
Flush eyes with plenty of water for at least 15 mi-nutes,
occasionally liftrng the uppet and lower lids. Get medical aid.

Get medical- aid. Flush skin with plenty of soap and water for at
least 15 minutes while removing contami-nated clothing and shoes.

Paee 2 of6

O skin:

IngestJ-on:
If victim is conscious and alert, gj-ve 2-4 cupfuls of milk or water.
Never give anything by mouth to an unconsci-ous person. Get medical
aid immediately.

Inhalation:
Remove from exposure to fresh air immediately. If not breathing,
give artificial respj-ration. If breathing is difficultr give oxygen.
Get medicaL aid.

Notes to Physici.an:
Treat symptomatically and supportlveJ.y.

**** SECTION 5 - FrRE FIGHTING MEA.SURES ****

General Information:
As in any fi.re, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full
protective gear. vapors can travel to a source of ignition and flash
back. llill burn if involved in a fire. vapors rnay be heavier than
air. They can spread along the ground and coLlect in low or confined
areas.

Extinguishing Media:
Use water spray to cool fire-exposed containers. In case of fire,
use water fog, dry chemical, carbon dioxide, or regular foam.

Autoignition Temperature: Not available.
Flash Point: 5 deg C ( 42.80 deg F)
NFPA Ratj.ng: heal-th-2; flarunability-3; reactivity-2
Explosion Limits, tolrer: 5.6

Upper: L2.8

**** SECTION 6 - ACCIDENTAI, RELEASE MEASURES ****

General Information: Use proper personal protective equipment as indicated
in Section 8.

SpiIls/Leaks:
Absorb spill with inert material, (e.9., dry sand or earth), then
pface into a chemical. waste container. Remove all sources of
ignition. Use a spark-proof tool.

**** SECTION ? - HANDLING and STOR:{GE ****

Handling:
Wash thoroughly aft,er handling. Use only in a well ventiLated area.
Avoid contact with eyes, skin, and clothing. Avoid ingestion and
inhalation.

Storage:
KeeP away from sources of ignition. Stole in a tightly closed
container. store in a cool, dry, well-ventilated area away from
incompatible substances. Flammables-area.

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTTON ****

Engineering Controls:
Use adequate generaL or local exhaust ventilati.on to keep airborne
concentrations below the permissj.ble exposure limits.

Exposure Linits
+-------- ---+----- -----+--- -------+- -------+
I Cnemical Name I eCern I NIOSH IOSHA - Fj.nal pEl'sl
t-----------t-----t----------t-----------------l

http://www.fisherl.com/fb/iw?16..P7.3F.msa0005.506..1.9. 7l30l9S
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1,2-DichloroethYlenl200 PPm ; 793
e lmg/m3

1200 ppm TwA; ?90
lmg/rn3 TWA 1.000

I ppm IDLH

| 200 PPm
I mg/m3
I
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?onTWA,.
TWA

OSHA Vacated PELs:
1, 2-DichloroethYlene :

200 PPm TwA; ?90 mglm3 TWA

Personal Protectj-ve EquiPment

Eyes:
wear appropriate protective eyeglasses or chemical
safety goggles as descr.ibed by OSHA' s eye and face
protection regulatj-ons in 29 CFR 1910'l'33'

Skin:
Wear appropriate protective gloves to prevent skin
exposure.

Clothing:
wear apPropriate protective clothing to prevent skin
exPosure.

ResPirators:
Follow the osllA respirator regulations found in 29cFR

1910.134.A]waysuseaNlosH.approvedrespiratorwhen
necessary.

'* SECTION 9 . PHYSICAI A}ID CHEMICAI, PROPERTIES ****

Physical State: tiquid
Appeatance: colourl-ess
odor: acrid odor
pH: Not available'
Vapor Pressure: Not available'
Vapor Density: Not available'
evlporation Rate: Not available'
Vistosity: Not available'
Boiling bointz 48 - 60 deg C G ?60'00run Hg

Freezing/Melting Point: -5? deg C

Decomposition Temperature: Not avaj'lable'
SolubilitY: Insoluble'
Specific eravity/Density: 1'.25509/cn3
Itolecular Formula: C?H2CL?
Molecular Weight: 96.94

**** SECTION 10 - STABITITY A}'TD REACTIVITY ****

Chemical StabilitY:
Stable under normal temperatures and Pressures'

Conditions to Avoid:
I,ight, ignition sources, exPosure to air, excess heat, exPosure to
moist air or water.

Incompatibilities with other Materj-als :

oxidizing agents, bases'
Hazardous Decomposition Products:

Hydrogen cirloride, carbon monoxide, carbon di.oxide.
Hazardous folymerization: Has not been reported

**** SECTION 11 - TOXICOTOGICAT INFORMATION ****

RTECS#:
CAS* 540-59-0: Iflr9360000

LD5O/LC5O:
cAs# 540-59-0: oral, rat: LD50 = 170 mg/kg'

CarcinogenicitY:
1,2-DichloroethYlene -

http://www.fisherl.com/ftAtv? I 6..S7.3F-msa0005.506.' l'9' 7130198
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Not Listed by ACGIH, IARC' NIOSH, NTP' ol OSHA'

EpidemiologY:
No data available'

TeratogenrcitY:
No data available'

Reproductive Effects:
No data avai-labLe '

NeurotoxicitY:
No data avai'labl-e'

MutagenicitY:
See actual entrY in RTECS

Othel Studies:
No data available'

**** SECTION 1.2 - ECOLOGICAI INFORMATION ****

EcotoxicitY:
Not available'

Environmental Fate:
Not available.

PhYsical/ChemicaL:
Not availabfe'

other:
Not available'

**** SECTION 13 - DISPOSAI CONSIDERATIONS ****

Dispose of in a manner consistent with federal, state' and local regulations'
ncnl p-series Maximum Concentration of Contaninants:
None listed.
RCRA D-series Chronic Toxicity Reference levels: None

Ii-sted.
RCRA F-Series: None listed'
RCRA P-Series: None Iisted'
RCRA U-Seri-es: None listed'
Notlistedasamaterialbannedfromlanddisposal
according to RCRA.

**** SECTION 14 - TRAI'TSPORT INFORMATION ****

US DOT
shipping Name: 1, 2-DfCHLOROETHYIJENE
Hazard Class: 3

lJN Number: 1150
Packing GrouP: II

IMO
ShiPPing Name: DICHLOROETHYLENE
Hazard C1ass: 3.2

uN Number: L150
Packing GrouP: II

IATA
Shipping Name: 1'2-DICHIORoETHYLENE
Hazard Class: 3

uN Number: 1L50
Packing GrouP: II

RID/ADR
Shipping Name: 1, 2-DICIILOROETHYLENE

Dangerous Goods Code: 3(3B)- tN Nurnber: 1150
Canadian TDG

No information available'

**** SECTION 15 - REGUITATORY

for cornplete information.

Page 4 of6
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U5 I TJUIIII}L!
TSCA
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this product are considered highly hazardous

CAs# 540-59-0 is listed on the TSCA rnventory'
Health & SafetY RePortrng Lrst

cAs# 540-59-O: Effective Date: March 11, 1994; Sunset Date: March 11,

Chemi.cal Test Rules
None of the chernicals in this product are under a Chemi-caf Test Rule.

Secti-on 12b
None of the chernicals are listed under TscA section 12b.

TscA significant New Use Rule
None of the chemi.cals in this material have a SNUR under TSCA.

>frJ1,Fl

Section 302 (RQ)

None of the chemicals in this material have an RQ'

Section 302 (TPQ)
None of the chemicals in this product have a TPQ'

Section 313
This chemical is not at a high enough concentration to be reportable
under Section 313.
No chenr-icals are reportable under Section 313'

Clean Air Act:
This material does not contaj.n any hazardous air pollutants.
This material does not contain any class 1 ozone depletors.
This material does not contai'n any class 2 ozone depletors.

Clean Water Act:
None of the chernicals in this product are listed as Hazardous
substances under the C!{A.
None of the chemicals in this product are listed as Priority
Pol-futants under the C'![A.
CAs# 540-59-0 is listed as a Toxic Pollutant under the Clean Ttater
Act.

osttA:
None of the chemicals in
by OslrA.

STATE
1,2-Dichloroethylene can be found on the following state right to
know lists: california, New itersey, Florida, Pennsylvania, Minnesota,
Massachusetts.
California No Signj.ficant Risk Level:
None of the chemicals in this product are listed'

European/International Regulations
Europ."n Labeling in Accordance with EC Directives

Hazard SYmboIs: XN F
Risk Phrases:

R lL HighlY flarmable.
R 20 Harmful bY inhalation.
g, 52/53 Harmful to aquatic organisms; may cause
long-term adverse effects in the aquatic environrnent.

SafetY Phrases:
s 15 Keep away from sources of ignition - No

smoking.
s 29 Do not emPty into drains.
s ? KeeP container tightly closed.
s 61 Avoid release to the environment' Refer to
special instructions/Safety data sheets'

WGK (Water Danger/Protection)
cAs# 540-59-Oz 2

Canada
None of the chemicals in this product are listed on the DSL/NDSL list.
WHMIS: Not available.
CAS# 540-59-0 is not listed on Canadars Ingredient Disclosure l,ist.

Exposure Limits- 
CAs# 540-59-0:. OEL-AUSTRALIA:ITIA 200 ppm (790 ng/m3). oEL-AUSTRIA:III
A 2OO ppm (?90 rnglrn3). OEL-BELGIIIM:TWA 200 ppn (793 mg/m3) . OEL-DENMAR

http://www.fisherl.com/fbAw? I 6..F7.3F.msa0005. 506.. 1.9. 7130198
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K:TwA 200 ppm (?90 mg/n3). OEL-FINLAND:TwA 2OO ppm (?90 mglrn3);STEL 25_

0 ppm (990 rng/m3). oEL-GERMANY:TwA 200 ppm (?90 mg/m3). oEL-HUNGARY:Tw

A 80 mg/n3;Sinl 160 mg/m3. oEL-JAPAI.I:TwA 150 ppm (590 mglrn3). OEL-THE

NETHERi.AT.TDS:TwA 200 ppm (?90 mg/m3). OEL-THE PHILIPPINES:TwA 200 ppm (

?90 rng/m3). oEL-POLAND:TWA 50 mg/m3. OEL-RUSSIA:TWA 150 ppm

ERLAND:TWA 200 ppm (?90 mglm3);STEL 400 pprn. oEL-TURKEY:TwA 200 ppm (7
90 mglm3). OEL-UNITED KINGDOM:TWA 200 ppm (?90 nglm3);STEL 250 ppm. OE

L IN BULGARIA, COLOMBTA, JORDAIT, KOREA check ACGIH TLV. OEL IN NEW ZEA

I,AND, SINGAPORE, VIETNAJ',I ChCCK ACGI TLV

**** SECTION 16 - ADDITIONAI INFORMATION ****

MSDS Creation Date: l0/11/1996 Revi.sion #1 Date: Il/20/1991

The information above is beLieved to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, exPress or implied, with respect to
such information, and we assume no Liability resul-tj-ng from j-ts use. Users
shouLd make their own j.nvestigatlons to determine the suitability of the
j.nformation for thej.r particular purposes. In no way shaIl Frsher be Liable
for any claims, Iosses, or damages of any third party or for lost profits
or any special, indirect, incidentaf, consequentiaL or exemplary
damagls, howsoever arising' even if Fisher has been advised of

-----:::-:::::::1TI-::-::::-::i:::::--------

Back to product information.
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APPENDIX C

Aerial Photographs & Maps

g:\c\792393\RFl Work Plan



1960 Aerial Photograph of Site Yicinity
S-K (Wichia)Facility
Reference: National Aerial Resources

Rensselaer Technology Park
385lordanRoad
Troy, NY 12180
Scale 1"=2000', 9lL3 160

No. 122F,990030A



1970 Aeriat Photograph of Site Vicinity
S-K (lVichia) F.acility
Reference: National Aerial Resources
Rensselaer Technology Park
385 JordanRoad
Troy, NY 12180
Scale l"=2000',l2nn0
No. 1224 9900304



1990 Aerial Photograph of Site \/icinity
S-K (Wichita) Facility
Reference: National Aerial Resources

Rensselaer Technolory Park
385 JordanRoad
Troy, NY 12180

Scale l"=1000', I2lll7 0
No. 122F,990030A
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April6, 1984

\ne22,1984

December 31, 1980

fuober 22,1980

lvlay23,1980

April1980

Ianuary31,1980

April11, 1978

Undated N{aterial

Undated lvfaterial

Notice of violation from KDIIE to RSC. Regarding inspection logs, emergency

CommunicatiOn or alarm equipmeng emergency fesponse, many operational

conditions and contingenry Plans.
KDIIE News Release (newsletter) stating that RSC was assessed a $7,000 fine by

KDIIE regardingviolations of laws regulating the storage of hazardous waste'

The violations were based upon an April 1984 site inspection by KDIIE and the

usEPA. The violation was partiauy due to the fact that 1300 drums were being

stored on site at the time when only 500 are permitted for storage at any given

time. It was also noted that drums were stored in deteriorated condition, resulting

in leakage into the ground. several violations of drum storage were cited.

Corrections were required to be made prior to July I' 1984'

countyDepartment of communityHealth memorandumto KDIIE regarding a

visit to the RSC facility in response to a RSC employee complaint about improper

diqposal of hazardous wastes. Memo references large propane tank in SW corner

of iite, cut in half and collecting paint sludge and rainwater. Observed paint

sludge on ground around the vicinity oftank (an area ofapprox. 25 feet in

Aarieter).-fpfn, instructedRsC to remediate the problem and findanother rvay

to hand; the waste. The memo states that his next trip the waste and some soil

were drunmedfromthe cleanup of this problem area'

Documentation of anonymous caller to KDHE reporting that RSC was dumping

drums of redistilled *io*tt sludge/solution into a propane tank cut in half with

holes in the bottom of it. Cleanup was conducted and confirmed on I l/20/80'

Recovery of waste Solvent Flow chart for site, including map showing where

certain processes take Place..
Order for KDIfi regarding the RSC's violations of Kansas permit requirements

due to tlre handling/processing of radioactive waste, and otherviolations of its

permit.
kpfm memo to RSC, Wichita File recording conversation with facility rnanager'

The memo mentions a pilot study regarding a distilling process for solvents to

create sludge. the sffige has been used for roofing and road materials' It also

notes that they have dnrms piling up on site notbeing treat€d in rusly drums,

although lealcagP was not noted.

rorc tetter toRSC regarding an inspection of the facility on April 4, 1978. The

letter state.s that waste toto.oi-a still bottom sludg;e are diverted under the fence

into a small drainage channel adjacent to the properly, tlnt stifl bottom sludge is

durnped on the roois ofthe sit€ buildings, and that the acid repackaging rinse

water pit is discharged to the same drainage channel'

No known rcleases reported to KDHE (RSC)

Disclosure statement directed to RSC president, c. Trombol4 stating that in June

of 1984, RSC uas notified of two violations: l) Over storage capacity; and 2)

Iraking containers identified.

Page 3 of3



Date
January 19, 1995

lvlay 6,1994

August 6,1993

September 2I,1992

lvIay27,L992

Winter 1992

December 5, 1991

October 8, 1991

January30,1990

SummarY Table of Documents
KDm File Search

S-K (Wichita) FacilitY
Wichita' Kansas

Ilescrintion of Docunent
Memo from J.p. Go€tz 6DIfi) to otherbureaus within KDIIE (BOW, BWM, &

nenl rrgutai"g monitoing of Chisolm Creek with respect to USPCI (S-K's

cunent ,i*l *d Coastal Rifinery. Reports quarterly water samples collected from

Chisolm Cieek ha6 a ftmge of volatile organic compounds (VOC') an! related

dauglrter products pr.raoi According to tlre memo, concentrations of benzene and

fCi exceeaea fre trfcls in one samfle each. The sample collected closest to the

s-K site, had chlorinated vocs and related daughter products prese-nt' but not at

concentrations exceeding MCLs. The memo suggests that this mg'nitoring should

be continue4 possibly at coastal or usPcl's (S-K's) expense, and requests

information ano reeoact from the other divisions that the memo was directed to'

sample location map and analytical results are included with the memo.

rrremo tom J.P. Goetz (KDIIE) to an individuat in KDIIE-BOW stating that six

qo,'t.'rv 
'o"t.r 

samples were collected ftom Chisolm Creek up. and downgradient

oi6. r.nt.ty ndamlyndfor inorganics and VOCs. One sample, collected

downgndient of the rednery, exceeded the M€Ls for TCE, benzene and

tetacf,loromethane. T.ne area tom which this sample (#3) was collected had the

most visible oil sheen from seepage from the refinery on it. Hydrocarbon

Recyclers, Inc. is mentioned asa possible source for the chlorinated VOC portion

of the results.
I€tter to usEPA from USPCI Facility Production Manager (cunently the s-K

arilityl statingthat they will proceed with the removal of identified bwied paint

cans toto Aeii facility ihat month. Also attached to this letter is a letter from R

Zora of uSPcI to Region vII USEPA l( ldatthens summarizing the discussions

of a recent meeting Gtrreen USPCI and USEPA regarding how to remediate the

"-*i"a 
p"i"t 

""or,-aod 
tlte status of other regulatory issues regarding $e site.

Certin&tion of Closure of Building F of the Hydrocarbon Recyclers, Inc.

(cunentlythes.Kfacility)preparedandstampedbyReiss&GoodnessEngineers
of Wichita Kansas.

N[emo to i- Snin (afrliation uncertain) from Teresa Ilansen (KDIG) regarding

the area of ..buried hazardous waste sludge located at Hydrocarbon Recyclers,

Inc.'$$f;.Thesludgewasreportedlydiscoveredwhileexcavatinganareawest
orn"lait i g. e sche-matic diagram ii attached' The drawing indicates that the

impacted area appears to be in tie vicinity of, but separate from the buried paint

cai excavatioo.-R noettson (S-K employee) was reportedly present during the

KDIIE site visit to inspect.

Draft Trip R€port by PRC Environmental Management, Inc' @|C) documenting a

soii gas ;-i coniucted onbehalf of the USEPA at the site in January 1992'

Chdrinated and aromatic compounds were identified in the soil vapor.

Letter from USPCI to KDIIE to toot it analytical results associated with closure

ofBuildingF.
paftial clo-sure Plan for Building F (conainer storage area) prepared by UsPCI

GND.
i.etter mm fru to KDIIE regarding the transmittal of a Business Concern Closure

Statementforthe sirc. 
page I of 3



June 21, 1989

February 16, 1989

September 15, 1988

August20,1988

Febnrary 10, 1988

November 4,1981

August 4,L981

Iuly 2, L987

July 21, 1987

Iu[y2,L987
June 1, 1987

November 12,1986

October 20, L986

September 18, 1986

October 30, 1984

HRI Additional Information in a summarized format. This document discusses

the facility hazardous waste storage tanks, a description ofthe handling procedures

once hazardous wastes are received at the facility, tlte different storage and

processing areas on site, wastestream channeling, a map, and photographs ofthe

different areas.

Memorandum by the KDIIE sumrnarizing a site visit on February 15, 1989. It
discusses the partial closure ofthe old blending tank area ofthe facility, and

changes made to the facilitY.

Lettei from HRI to KDHE regarding clarification of the site addresses and EPA

identification numbers.

KDIIE letter to HRI regarding the site inspection referenced in the memorandum

dated July 2, L987. The letter outlines the wastes generated on site and their rvaste

codes, and non-compliance issues observed during the site inspection. Photos of

the site inspection are included with the letter.

MemorandumbyKDIIE summarizing a site visit to inspect the closure of a

cleaned hazardous waste tanker acting as a storage tank by the facility, and to

check on the progress of HRI's Part B perrnit application.

KDHE record ofionversation with HRI relaying new ownership status of facility

and inoeased storage capacity and wast€ codes to waste streirm. It also references

IIRI's proposed changes to the facility operations and/or existing stntctures.

KDHE letter to conservation services, Inc. (csD (current site) regarding an

inspection of the TSD facility, the wastes and waste codes handled on site, iterns of
non+ompliance, and related issues.

KDID{CRA compliance inspection report generators and transporters checklist,

listing waste numbers, general information such as the number of waste custorners,

the t)'pes and treatments of wastes handled on site, field observations, and

findings.
Xptn anatyticat results for soil samples collected adjacent to trandormer south of

Warehouse C(handdrawn diagram included). Inorganics were only parameters to

indicate concentrations prcsent (possiblybackground concentrations, though.)

KDI{E RCRA Inqpection conducted to collect soil samples referenced above.

I*tter from csl to KDHE with monitoring well constnrction sheets and

correlating ground water analytical results. Soit TCLP analyses also attached, but

locations of ttre wells and soil samples are not specifically identified.

KDIIE memo stating that sampling of wells on the nortlrcrn edge of the Derby

RefineryProperty suggest that chlorinated solvents are migrating onto the refinery

property from upgradient sour@s.

Ltter from KDttE to CSI regarding a hazardous waste compliance inspection.

The letter identifies the wastes generated on site and the associated waste codes,

along with identified waste codes.

CSI additional information sheet (source unknown4ut written as though it is

based upon a site inspectionbyKDllE) and mentions the dry gondol4 now

remgdred as a SWMU. Document states that the gondola is used for solidified

gondola paint waste. The document mentions field observations made in the

oicinity oroe warehouse c, staging area" still area, lab, qparging unit and

warehouse area.

KDIIE memorandum regarding a site inspection of the site when owned by Reid

Supply Company ESC). Primary objections of inspection were to assess progress

tnifniO Ueeo made at the facility and to discuss completion of their Part B permit

application.
fcOfn letter to RSC regarding inspections conducted as follow-ups to the April 5,

1984 RCRA inspection. Inqpection repoft were attached with comments.
Page2 of 3
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APPENDIX E

Draft NIC Data Provided bY CDM

&

Maps & tnterpretation of Data conducted by EDG

g: \c\79393\RFI Work Plan
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Groundwater Data in thc Vicll-ty of thc Safety Klccn Facility
Wichita, Kansas

C)

Station lD Map lD

Well
Comp.
Deoth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Oualifier Units

Media
Tvoe

DRB.MWOl DRB.MWOl s 7112t86 1 .1 ,1 -Trichloroothane o.6 us/L GW

DRB.MWOl DRB.MWOl s 7 t12t86 1 .1 .2,2-T etr ac*r loroethan o U us/L GW

DRB.MWOl DRB.MWOl s 7tIUe6 1,1 .2-Trichloroothan€ U us/L GW

DRB-MWOl DRB-MWOl s 7t12t86 1 .1 -Dichloroethane U us/L GW

DRB.MWOl DRB.MWOl S 7112186 1 .1-Dichloroethene U us/L GW

)RB-MWOl DRB.MWOl S 7112186 1 .2-Dichloroethane 0.6 us/L GW

)RB-MWo1 DRB-MWOl s 7 tl2t86 1 ,2-Dichlotopropano U us/L GW

)RB-MWOI DRB.MWOl s 7112186 1 .3-Dichlorobenzsng U us/L GW

DRB.MWOl DRB-MWOl s 7 t12t86 1 .4-Dichlorobenzene U uq/L GW

DRB.MWOl DRB.MWOl s 7 tl2t86 2-Chloroethvlvinvl ethor U us/L GW

DRB.MWOl DRB.MWOl s 7tlUe6 Benzone U us/L GW

DRB.MWOl DRB.MWOl s 7t12t86 Bromodichloromethane U uq/L GW

DRB-MWOl DRB.MWOl s 7 tl2t86 Bromoform U uo/L GW

DRB-MWOl DRB.MWOI s 7 tl2186 Bromornothanc U us/L GW

DRB-MWOl DRB.MWOl s 7t12t86 Carbon Tetrachloride U us/L GW

DRB.MWOl DRB.MWOl s 7112t86 Chlorobenzene U us/L GW

DRB.MWOl DRB-MWOl s 7t12186 Chloroethanc U us/L GW

DRB.MWOl DRB-MWOl s 7t12186 Chloroform U us/L GW

DRB.MWOl DRB.MWOl s 7tl2186 Chloromethane U uo/L GW

DRB-MWOl DRB.MWOl s 7t12t86 cis-1 .3-DichloroDroDenc u uo/L GW

DRB-MWOl DRB-MWOl s 711Ue6 Dibromochloromethans U uo/L GW

DRB.MWOl DRB-MWO1 S 7nue6 Dichlorodif luoromothanc U uo/L GW

DRB.MWOl DRB.MWOl s 7112186 Ethvlbenzene U uo/L GW

DRB.MWOl DRB.MWOl s 7tl2t86 Methvlone chloride U uq/L GW

DRB-MWOl DRB-MWOl s 7t12/86 Tetrachloroethene U uo/L GW

DRB.MWOl DRB.MWOl s 7112186 Toluene U uo/L GW

DRB.MWOl DRB.MWOl s 7112186 trans-1 .2-Dichloroethenc U uoA GW

DRB.MWOl DRB.MWOl S 7t14A6 trans-1,3-D ichlorooropone U uo/L GW

DRB.MWOl )RB.MWOl s 7112ta6 Trichloroethene 2.1 uo/L GW

DRB.MWOl DRB.MWOl s 7tl2t86 Trichlorof luoromethano U uq/L GW

DRB.MWOI DRB-MWOl S 7n2la6 Vinvl chlorido U uq/L GW

DRB-MWOl DRB-MWOl s 7t12t86 Xvlene ffotall U uo/L GW

DRB-MWOI DRB.MWOl s 9/9/86 1 .1 .1 -Trichloroethanc U uo/L GW

DRB.MWOl DRB-MWOl s 9/9/86 1 .1 .2.2-T ett achloroethane U uo/L GW

DRB.MWOl DRB.MWOl S 9/9/86 I . 1 .2-Trichloroethane u uo/L GW

DRB-MWOl DRB.MWOl s 9/9/86 1 -Dichloroethane U uq/L GW

DRB.MWOl DRB-MWOl s 9/9/86 1 ,1-Dichloroethene U uq/L GW

DRB.MWOl DRB.MWOl S 9/9/86 1 ,2-Dichlorobenz€n€ U uo/L GW

)RB-MWOI DRB-MWO1 s 9/9/86 1 ,2-Dichloroethane o.3 uo/L GW

DRB-MWOl DRB.MWOl s 9/9/86 1 ,2-Dichloropropane U uo/L GW

DRB-MWOl DRB.MWOl S 9/9/86 1 .3-Dichlorobenzen€ U uo/L GW

SAFKLEEN9S.xls Saf €ty-Kleen-Data Page I of 66 1/1 9/99



Groundwater Data in the ViEtfy of the Safety Kleen Facility
Wichita, Kansas

Station lD Map lD

Well
Comp.
DeDth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Type

DRB-MWO1 DRB-MWOl S 9/9/86 I ,3-Dichlorobenzene U uo/L GW
DRB.MWOl DRB-MWO1 s 9/9/86 4-Dichlorobenzene U us/L GW
DRB.MWOl DRB-MWO1 s 9/9/86 2-Chloroethvlvinvl ether U us/L GW
DRB.MWOl DRB-MWOl s 9/9/86 Benzene o.3 uq/L GW
DRB.MWOl DRB-MWOl s 9/9/86 Brom od ic hlo rometha ne U Uq/L GW
)RB-MWOl DRB-MWO1 s 9/9/86 Bromoform U ug/L GW
)RB-MWO1 DRB.MWOl s 9/9/86 Bromomethane U us/L GW
)RB-MWo1 DRB-MWOl S 9/9/86 Carbon Tetrachloride U ug/L GW
)RB.MWO1 DRB.MWOl S 9/9/86 Chlorobenzene U ug/L GW
)RB.MWO1 DRB-MWOl S 9/9/86 Chloroethane U us/L GW
)RB.MWOl DRB.MWOl s 9/9/86 Chloroform U uq/L GW
)RB-MWOl DRB-MWOl s 9/9/86 Chloromethane U uq/L GW
)RB-MWO1 DRB-MWOl s 9/9/86 cis- 1, 3-Dichlo.opropene U ug/L GW
)RB-MWOl DRB.MWOT s 9/9/86 Dibromoc hloromethane U ug/L GW
DRB-MWO1 DRB.MWOl s 9/9/86 D ic hlorod if luoro methane U uo/L GW
)RB-MWOl DRB-MWOl S 9/9/86 Ethylbenzene U uq/L GW
DRB.MWOl DRB-MWO1 s 9/9/86 Methylene chloride o.2 ug/L GW
DRB-MWOl DRB-MWO1 S 9/9/86 Tetrachloroethene U uq/L GW
DRB.MWOl DRB-MWO1 S 9/9/86 Toluene U uq/L GW
DRB-MWOl DRB.MWOl s 9/9/86 trans-1,2-Dichloroethene U uq/L GW
DRB-MWOl DRB-MWO1 s 9/9/86 trans- 1, 3-Dichloropropene U ug/L GW
DRB.MWOl DRB-MWOl s 9/9/86 Trichloroethene 1.2 ug/L GW
DRB.MWOl DRB.MWOl S 9/9/86 Tric h lo rolluo rom etha ne U ug/L GW
DRB.MWOl DRB-MWOl s 9/9/86 Vinvl chloride U ug/L GW
DRB.MWOl DRB.MWOl s 9/9/86 Xylene (Total) U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 1, 1,1 -Trichloroethane U ug/L GW
DRB-MWOl DRB-MWO1 s 3t12t90 1, 1,2,2-T et achloroethane U uo/L GW
DRB.MWOl DRB-MWOl s 3t12190 1, 1,2-Trichloroethane U us/L GW
DRB.MWOl DRB.MWOl S 3t12t90 1 ,1 -Dichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 3t12190 1 , 1 -Dichloroethene U uo/L GW
DRB-MWO1 DRB.MWOl S 3t12t90 1 ,2-Dichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 1 ,2-Dichloroethane U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t90 1 ,2-Dichloropropane U uo/L GW
DRB.MWOl DRB.MWOl s 3t12190 1 ,3-Dichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 1 ,4-Dichlorobenzene U uq/L GW
DRB.MWOl DRB.MWOl s 3t12t90 2-Chloroethvlvinvl ether U ug/L GW
DRB-MWO1 DRB.MWOI s 3t12t90 Arsenic U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t90 Barium 40 ug/L GW

DRB-MWOl DRB-MWOl s 3t12t90 Benzene U __ _uglL GW

DRB.MWOl DRB.MWOl s 3t12t90 Bromod ic h lo ro m etha ne U rro/L GW

SAFKLEEN9 5.xls Safety_Kleen_Data Page 2 of 68 1 /1 9/99



Groundwater Data in the Vi#ty of the Salety Kleen Facility
Wichita, Kansas

Station lD Mao lD

Well
Comp,
Deoth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Type

DRB.MWOl DRB.MWOl s 3t12t90 Bromoform U uo/L GW
DRB-MWO1 DRB.MWOl s 3t12t90 Bromomethane U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Cadmium 2 ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Carbon Tetrachloride U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Chlorobenzene U ug/L GW
)RB-MWo1 DRB-MWOl s 3t12t90 Chloroethane U uo/L GW
)RB-MWO1 DRB-MWOl S 3t12t90 Chloroform U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Chloromethane U ug/L GW
DRB.MWOl DRB-MWO1 s 3t12t90 Shromium U uo/L GW
DRB.MWOl DRB-MWOl s 3t12t90 :is-1, 3-Dichloropropene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t90 D ibromoc hlo ro metha ne U us/L GW
DRB-MWOl DRB-MWOl S 3t12t90 D ic hlo rod if luoro m etha ne U ug/L GW
DRB-MWOl DRB-MWOl s 3t12t90 Ethylbenzene U uo/L GW
DRB-MWOl DRB.MWOl s 3t12t90 Lead U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t90 Methvlene chloride U uo/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Cil & qrease 4100 uq/L GW
DRB.MWOl DRB.MWOl s 3t12t90 Tetrachloroethene 1.6 ug/L GW
)RB-MWOl DRB-MWOl s 3t12t90 Toluene U ug/L GW
)RB.MWOl DRB.MWOl s 3t12t90 trans- 1 .2-Dichloroethene 61 ug/L GW
)RB-MWOl DRB.MWOl s 3t12t90 trans- 1,3-Dichloropropene U ug/L GW
)RB.MWOl DRB-MWOl s 3t12t90 Trichloroethene 180 ug/L GW
)RB-MWOt DRB.MWOl S 3t12t90 Tric h lorof luoro m etha ne U ug/L GW
)RB-MWO1 DRB.MWOl s 3t12t90 Vinvl chloride U uo/L GW
)RB-MWOl DRB-MWOl s 3t12t90 Xylene (Totall U ug/L GW
)RB-MWO1 DRB.MWOl s 6t14t90 1, 1, 1 -Trichloroethane U ug/L GW
)RB-MWOI DRB.MWOl s 6t14t90 1 1, 2,2-Tetrachloroethane U ug/L GW
)RB-MWOI DRB.MWOl s 6t14t90 1 1 ,2-Trichloroethane U uo/L GW
IRB-MWOl DRB.MWOl s 6t14t90 1 ,1 -Dichloroethane U ug/L GW
)RB.MWOl DRB.MWOl s 6t14t90 1 ,1 -Dichloroethene U ug/L GW

)RB.MWOl DRB.MWOl s 6t14t90 1 ,2-Dichlorobenzene U ug/L GW

)RB-MWo1 DRB.MWOl s 6t14t90 1 ,2-Dichloroethane U uo/L GW

)RB-MWO1 DRB.MWOl s 6t14t90 1 ,2-Dichloropropane U ug/L GW

DRB.MWOl DRB.MWOl S 6/1 4/90 1 ,3-Dichlorobenzene U ug/L GW

DRB-MWOl DRB.MWOl S 6/1 4/90 1 ,4-Dichlorobenzene U ug/L GW

DRB-MWOl DRB.MWOl S 6t14t90 2-Chloroethylvinyl ether U ug/L GW

DRB-MWOl DRB.MWOl s 6/1 4/90 4-lsopropyltoluene U ug/L GW

DRB.MWOl DRB.MWOl s 6/r 4/90 Arsenic U ee4l GW

DRB.MWOl DRB.MWOl s 6/1 4/90 Barium 70 ug/L GW

DRB.MWOl DRB.MWOl s 6t14t90 Benzene o.2 uo/L GW

DRB.MWOl DRB-MWOl s 6/14/90 Bro mod ic hlorom eth a ne U uo/L GW
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Groundwater Data in the VicFty of the Safety Kleen Facility
Wichita, Kansas

Station lD Mao lD

Well
Comp.
Deoth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Type

DRB-MWOl DRB-MWO1 S 6/14/90 Bromoform U ug/L GW
DRB.MWOl DRB-MWOl s 6t14t90 Bromomethane U uo/L GW
DRB.MWOl DRB.MWOl s 6/1 4/90 Cadmium U ug/L GW
DRB.MWOl DRB-MWO1 s 6t14t90 Carbon Tetrachloride U ug/L GW
DRB.MWOl DRB.MWOl s 6t14190 Chlorobenzene U !el!__ GW

DRB.MWOl DRB.MWOl s 6/1 4/90 Chloroethane U ug/L GW

DRB-MWO1 DRB-MWOl s 6/1 4/90 Chloroform 4.1 ug/L GW

)RB-MWo1 DRB.MWOl s 6/1 4/90 Chloromethane U uo/L GW

DRB.MWOl DRB.MWOl s 6114t90 hromium U ug/L GW

DRB.MWOl DRB.MWOl s 6t14t90 cis- 1, 3-Dichloropropene U YS/l- GW

DRB.MWOl DRB.MWOl s 6t14t90 D ibrom oc hlorom etha ne U uo/L GW

DRB.MWOl DRB.MWOl s 6t14t90 D ic hlo rod if luo rometh ane U ug/L GW

DRB-MWOl DRB-MWOl S 6/14/90 Ethvlbenzene o.4 gglL_ GW

DRB.MWOl DRB.MWOl s 6t't4t90 Lead U ug/L GW

DRB-MWOl DRB.MWOl s 6t14t90 Methvlene chloride U uo/L GW

DRB-MWOl DRB.MWOl S 6t14t90 Oil & grease U ug/L GW

DRB.MWOl DRB.MWOl s 6t14t90 Tetrachloroethene 1.6 ug/L GW

)RB-MWOl DRB.MWOl S 6t14t90 Toluene o.4 __9gLL GW

)RB-MWO1 DRB.MWOl s 6t14t90 trans- 1,2-Dichloroethene 53 ug/L GW

)RB.MWOl DRB.MWOl s 6/14/90 trans- 1,3-Dichloropropene U uo/L GW

)RB-MWO1 DRB.MWOl s 6t14t90 Trichloroethene 240 ug/L GW

)RB.MWOl )RB.MWOl s il14t94 Tric hlorof luoromethane U rrsl!_ GW

]RB.MWO1 )RB.MWOl S 6/1 4/90 Vinyl chloride U !s1L _ GW

DRB.MWOl )RB.MWO1 s 6/1 4/90 Xylene (Totall 1.3 ug/L GW

DRB.MWOl DRB.MWOl s 6t14t90 Zinc U ug/L GW

)RB.MWOl DRB.MWOl s 9t25t90 1, 1, 1 -Trichloroethane U se4L GW

DRB-MWOl DRB-MWO1 s 9t25t90 1, 1,2,2-f etr achloroethane U ug/L GW

DRB-MWOl DRB.MWOI s 9t25t90 1, 1,2-Trichloroethane U rl_s-1_L GW

DRB-MWOI DRB-MWOl S 9t25tgo l 1-Dichloroethane U ug/L GW

DRB.MWOl DRB.MWOl S 9t25t90 1 ,1-Dichloroethene U usl!____ GW

DRB.MWOl DRB-MWOl S 9125t90 1 ,2-Dichlorobenzene U ug/L GW

DRB.MWOl DRB.MWOl s gt25t90 1 .2-Dichloroethane U

--tl91l.
GW

DRB.MWOl DRB.MWOl s 9/25/90 1 ,2-Dichloropropane U ug/L GW

DRB.MWOl DRB.MWOl s 9t25t90 1 ,3-Dichlorobenzene U ug/L GW

DRB-MWOl DRB-MWO1 s 9t25t90 1 ,4-Dichlorobenzene U uo/L GW

DRB.MWOl DRB-MWOl s 9/25/90 2-Chloroethylvinyl ether U qslL GW

DRB-MWOl DRB-MWO1 S 9t25t90 Arsenic U !t911= GW

DRB.MWOl DRB.MWOl s 9t25190 Barium 40 __ usl!_
ug/L

GW

DRB-MWOl DRB.MWOl s 9t25t90 Benzene o.3 GW

DRB.MWOl DRB.MWOl s 9t25t90 U us/L GW
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Groundwater Data i.,h" vif,or the safety Kreen Facirity
Wichita, Kansas

Station lD Map lD

Well
Comp.
Deoth

Sample
Depth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Type

)RB.MWOl DRB.MWOl s 9t25190 Bromoform U ug/L GW
)RB.MWOl DRB-MWOl S 9t25t90 Bromomethane U ug/L GW
DRB-MWOl DRB.MWOl s 9/25/90 Cadmium U ug/L GW
DRB-MWO1 DRB.MWOl S 9t25t90 Carbon Tetrachloride U ug/L GW
DRB.MWOl DR&MWOl s 9/25/90 Chlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 9/25190 Chloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 9/25/90 Chloroform 1.7 ug/L GW
DRB.MWOl DRB.MWOl S 9/25/90 Chloromethane U ug/L GW
)RB.MWOl DRB.MWOl s 9/25/90 Chromium 21 ug/L GW
)RB-MWOI )RB-MWOl s 9/25/90 cis- 1, 3-Dichloropropene U ug/L GW
)RB.MWOl DRB-MWOl s 9/25/90 Dibromochloromethane U uo/L GW
)RB-MWOl DRB-MWOl s 9t25t90 Dichlorodif luoromethane U ug/L GW
)RB.MWOl DRB-MWOl S 9t25t90 Ethylbenzene o.4 ug/L GW

)RB-MW01 DRB.MWOI s 9t25t90 lron U ug/L GW

DRB.MWOl DRB-MWOl s 9125t90 Methylene chloride 2 ug/L GW

DRB-MWOl DRB.MWOl S 9t25t90 Oil & orease U ug/L GW

DRB.MWOl DRB-MWOl s 9t25t90 Tetrachloroethene 1.5 ug/L GW

DRB.MWOl DRB.MWOl s 9t25t90 Toluene o.6 ug/L GW

DRB-MWOl DRB.MWOl s 9/2sl90 trans- 1,2-Dichloroethene 39 ug/L GW

DRB.MWOl DRB.MWOl s 9t25t90 trans- 1,3-Dichloropropene U ug/L GW

DRB-MWOl DRB-MWO1 s 9t25t90 Trichloroethene 230 uo/L GW

DRB.MWOl DRB.MWOl s 9t25t90 Trichlorof luoromethane U ug/L GW

DRB.MWOl DRB-MWO1 s 9t25t90 Vinyl chloride U ug/L GW

DRB-MWOl DRB-MWOl S 9t25t90 Xylene lTotall 1.3 ug/L GW

DRB.MWOl DRB.MWOl s 5/31/94 1, 1. 1 -Trichloroethane U 9€/L _ GW

DRB-MWOl DRB-MWOl s 5t31t94 1,1,2,2-T e?Jachloroethane U ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1 . 1 . 2-Trichloroethane U ug/L GW

DRB.MWOl DRB-MWOl S 5t31t94 1, 1,2-Trichloroethane U uo/L GW

DRB-MWOl DRB-MWOl s 5/31/94 1 ,1-Dichloroethane 2.4 uq/L GW

DRB-MWO1 DRB.MWOl S 5t31194 1 ,1-Dichloroethene U 9S/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1 ,1-Dichloropropene U u94_ GW

DRB.MWOl DRB.MWOl s 5t31t94 1, 2,3-Trichlorobenzene U ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1, 2,3-Trichloropropane U uo/L GW

DRB.MWOl DRB.MWOl s 5t31 t94 1,2,4-T richlorobenzene U ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1, 2,4-Trimethylbenzene 9.2 ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1, 2-Dibromo-3-chloropropane U ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 1 ,2-Dibromomethane U nS/L GW

DRB.MWOl DRB.MWOl s 5131t94 1 ,2-Dichlorobenzene U !e& GW

DRB.MWOl DRB.MWOl S 5t31t94 L2-Dichloroethane 69 !{e1! GW

DRB.MWOl DRB.MWOl s 5t31 t94 1 .2-DichlorooroDane U rro ll GW
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Groundwater Data in ,n" u#"f the safety Kleen Facitity
Wichita, Kansas

Station lD Map lD

Well
Comp.
Deoth

Sample
Denth

Sample
Date Result

Lab.
Qualifier

Other
Oualifier Units

Media
Type

DRB.MWOl DRB.MWOl s 5/31/94 3,5-Trimethylbenzene 2.6 ug/L GW
DRB.MWOl DRB.MWOl s 5t31194 3-Dichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 3-Dichloropropane U ug/L GW
)RB.MWOl DRB.MWOl S 5t31t94 4-Dichlorobenzene U ug/L GW
)RB-MWOl )RB-MWO'l s 5t31t94 2,2-Dichloropropane U ug/L GW
)RB.MWOl DRB.MWOl S 5t31t94 2-Chlorotoluene U ug/L GW
)RB.MWOl DRB.MWOl s 5t31t94 4-Chloroaniline U ug/L GW
]RB.MWOl DRB-MWO1 S 5/3 1 /94 4-lsopropyltoluene U ug/L GW
DRB-MWOl DRB-MWO1 S 5t31t94 Arsenic 23 ug/L GW
DRB.MWOl DRB-MWOl s 5t31t94 Benzene U uq/L GW
DRB.MWOl DRB.MWOl s 5t31194 Bromobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Bro m oc hlo ro m ethane U ug/L GW
DRB.MWOl DRB-MWO1 S 5t31 t94 Bro m od ic hlo ro m ethane 3.7 ug/L GW
DRB-MWOl DRB.MWOl s 5t31t94 Bromoform U ug/L GW
DRB.MWOl DRB.MWOl s 5t31 t94 Bromomethane U ug/L GW
DRB.MWOl DRB.MWOl S 5t31t94 Carbon Tetrachloride U ug/L GW
DRB.MWOl DRB.MWOl s 5131t94 Chlorobenzene U ug/L GW
DRB-MWOl DRB.MWOl s 5t31 t94 Chloroethane U ug/L GW
DRB-MWOl DRB.MWOl s 5t31t94 Chloroform 5.6 ug/L GW
DRB.MWOl DRB-MWOl s 5t31t94 Chloromethane U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Chromium 75 ug/L GW
DRB.MWOl DRB.MWOl s 5/31/94 cis- 1,2-Dichloroethene 5.6 ug/L GW
DRB.MWOl DRB.MWOl S 5t31t94 cis- 1, 3-Dichloropropene U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Dibromoc hloromethane 1.2 ug/L GW
DRB.MWOl DRB-MWO1 s 5t31t94 Dibromomethane U ug/L GW

DRB-MWOI DRB.MWOl s 5t31t94 Dichlorodif luoromethane U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Ethylbenzene 14 ug/L GW

DRB-MWOl DRB.MWOl s 5t31t94 H ex ac hlo ro b utad ie ne U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 I sopropy I benzene U ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 Lead 160 ug/L GW

DRB-MWOl DRB-MWO1 S 5t31t94 m.p-Xylene 43 ug/L GW

DRB.MWOl DRB-MWOl s 5t31t94 Methylene chloride U ug/L GW

DRB-MWOl DRB.MWOl s 5t31t94 Naohthalene 6.6 _ ugl,L, _

--9s/!-*,

GW

DRB-MWOl DRB.MWOl S 5t31 t94 n-Butvlbenzene 1 GW

DRB-MWOl DRB.MWOl s 5t31t94 n-Propylbenzene 1.4 ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 o-Xylene 13 ug/L GW

DRB.MWOl DRB.MWOl s 5t31t94 PH 7.4 SU GW

DRB.MWOl DRB.MWOl s 5/31/94 sec-Butylbenzene 2.4 ug/L GW

DRB.MWO'I DRB.MWOl s 5t31t94 Spec if ic Condu_c_tance 2.2 UmHOS/cm GW

DRB-MWOl DRB-MWO1 s 5t31t94 Stvrena U uo/L GW
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Groundwater Data in ,h" v#"f the Safety Kreen Facirity
Wichita, Kansas

Station lD lVlao lD

Well
Comp,
Depth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Type

DRB.MWOl DRB.MWOl s 5t31t94 tert-Butylbenzene U uo/L GW
)RB.MWOl DRB-MWOl S 5t31t94 Tetrachloroethene U ug/L GW
)RB.MWOl DRB.MWOl s 5/31/94 oluene 11 ug/L GW
)RB-MWOl DRB.MWOl s 5t31t94 trans- 1, 2-Dichloroethene U ug/L GW
)RB.MWOl DRB-MWO1 s 5t31t94 trans-1,3-Dichloropropene U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Trichloroethene U ug/L GW
DRB.MWOl DRB.MWOl s 5t31t94 Trichlorof luoromethane U ug/L GW
DRB-MWOl DRB-MWO1 s 5t31 t94 Vinvl chloride 1.5 ug/L GW
DRB.MWOl DRB.MWOl S 5t31t94 Xylene lTotall 56 ug/L GW
DRB.MWOl DRB-MWOl S 6t7 t95 1. 1, 1 -Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1 . 1,2,2-T et achloroethane U ug/L GW
DRB-MWOl DRB.MWOl S 6t7t95 1, 1,2-Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1, 1,2-Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1 ,1-Dichloroethane U ug/L GW
DRB.MWOl DRB.MWOl S 6t7t95 1 ,1-Dichloroethene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7195 1 , 1 -Dichlorooropene U ug/L GW
DRB.MWOl DRB-MWO1 S 6t7t95 1, 2, 3-Trichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl S 6t7t95 1,2, 3-Trichloropropane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1, 2,4-Trichlorobenzene U ug/L GW
DRB-MWOl DRB-MWOl s 6t7t95 1,2,4-Trimethylbenzene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1,2-Dibromo-3-chloropropane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7 t95 1 .2-Dibromomethane U ug/L GW
DRB.MWOl DRB-MWO1 s 6t7 t95 1 ,2-Dichlorobenzene U ug/L GW
DRB.MWOl DRB-MWO1 s 6t7195 1 .2-Dichloroethane U ug/L GW
DRB-MWOl DRB.MWOl s 6t7 t95 1 ,2-Dichloropropane U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 1,3, 5-Trimethylbenzene U ug/L GW
DRB-MWOl DRB.MWOl S 6t7t95 1 ,3-Dichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7 t95 1 ,3-Dichloropropane U ug/L GW
DRB.MWOl DRB-MWO1 s 6t7t95 1 ,4-Dichlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 2,2-Dichloropropane U !fs1L__ GW

DRB.MWOl DRB.MWOl S 6t7t95 2-Chlorotoluene U uo/L GW

)RB.MWOl DRB.MWOl s 6t7 t95 4-Chloroaniline U ug/L GW

)RB.MWO1 DRB-MWOl s 6t7 t95 4- lso oro Dvlto lue ne U ug/L GW

)RB.MWO1 DRB.MWOl s 6t7t95 Arsenic U ug/L GW

)RB.MWO1 DRB.MWOl s 617t95 Benzene U ug/L GW

DRB.MWOl DRB.MWOl S 6t7t95 Bromobenzene U ,!.t9tL GW

DRB.MWOl DRB.MWOl S 6t7t95 Brom oc hlorometha ne U ug/L GW

)RB-MWOl DRB.MWOl s 617t95 Bromodichloromethane U ug/L GW

)RB.MWOl DRB.MWOl s 6t7t95 Bromoform U ug/L GW

)RB.MWOl DRB-MWOl S 6t7 t95 Bromomethane U rro/l GW
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Groundwater Data in,n" u#"f the safety Kreen Facirity
Wichita, Kansas

Station lD Map lD

Well
Comp.
DeDth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Oualifier Units

Media
Type

DR8-MWO1 DRB.MWOl s 6t7t95 Carbon Tetrachloride U GW
)RB-MWO1 DRB.MWOl S 6t7t95 Chlorobenzene U ug/L GW
)RB-MWOl DRB.MWOl S 6t7t95 Chloroethane U ug/L GW
)RB.MWOl DRB.MWOl s 6t7 t95 Chloroform U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 Chloromethane U ug/L GW
DRB-MWOl DRB-MWOI S 6t7t95 Chromium U ug/L GW
DRB.MWOl DRB.MWOl s 6t7t95 cis- 1 .2-Dichloroethene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7195 cis- 1,3-Dichloropropene U ug/L GW
DRB.MWOl DRB.MWOl S 6t7 t95 D ibrom oc hlo rometha ne U ug/L GW
DRB-MWOl DRB.MWOl s 6t7t95 Dibromomethane U ug/L GW
DRB.MWOl DRB-MWOl s 6t7t95 D ic hlo rod if luo ro m etha ne U ug/L GW
DRB.MWOl DRB.MWOl S 6t7t95 Ethylbenzene U ug/L GW
DRB.MWOl DRB-MWOl S 617t95 H ex ac hlorobutad iene U ug/L GW
DRB.MWOl DRB.MWOl s 6t7 t95 I sopropy I be nze ne U ug/L GW
DRB-MWO1 DRB-MWOl s 6t7 t95 Lead U ug/L GW
DRB.MWOl DRB-MWOl s 617 t95 m,o-Xvlene U ug/L GW
)RB.MWOl DRB.MWOl S 6t7t95 Methylene chloride U ug/L GW
)RB-MWOl DRB.MWOl s 6t7 t95 Naphthalene U ug/L GW

)RB-MWOl DRB-MWOl s 6t7 t95 n-Butylbenzene U ug/L GW

)RB-MWOl DRB-MWO1 s 6t7t95 n-Propylbenzene U ug/L GW

)RB-MWOl DRB-MWOl s 6t7t95 o-Xylene U ug/L GW

DRB-MWOl DRB.MWOl s 6t7t95 sec - Butyl be nze ne U ug/L GW

DRB.MWOl DRB-MWOI S 6t7 t95 Styrene U ug/L GW

DRB.MWOl DRB.MWOl s 6t7 t95 tert-Butylbenzene U ug/L 9w
GWDRB.MWOl DRB-MWOl s 6t7 t95 Tetrachloroethene U ug/L

DRB.MWOl )RB-MWO1 s 6t7t95 Toluene U ug/L GW

DRB.MWOl DRB-MWO1 s 6t7 t95 trans- 1, 2-Dichloroethene U ug/L GW

DRB-MWOl DRB.MWOl S 6t7t95 trans- 1, 3-Dichloropropene U GW

DRB-MWOl DRB.MWOl S 6t7 t95 Trichloroethene U ug/L GW

DRB-MWO1 DRB-MWO1 S 6t7t95 Tric h lorof luo rom etha ne U ug/L GW

DRB.MWOI DRB-MWOl s 6t7t95 Vinvl chloride U ug/L GW

DRB.MWOl DRB.MWOl s 6t7t95 Xylene (Totall U ug/L 9lv
GWDRB-MWOl DRB-MWOl s 8t22t95 1 ,2-Dichlorobenzene U ug/L

DRB-MWOl DRB.MWOl s 8t22t95 1 ,2-Dichloroethane U ug/L GW

DRB.MWOl DRB.MWOl s 8t22t95 1 ,4-Dichlorobenzene U ___qs4l GW

DRB.MWOl DRB.MWOl s 8t22t95 Arsenic U ug/L GW

DRB.MWOl DRB.MWOl S 8t22t95 Benzene I ug/L GW

DRB.MWOl DRB.MWOl s 8t22t95 Carbon Tetrachloride U ug/L GW

DRB.MWOl DRB.MWOl s 8t22t95 Chromium 77.9 uslt GW

DRB.MWOl DRB-MWO1 S 8t22t95 Ethylbenzene 1.4 uo/L GW
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Groundwater Data in the Vic:trtty of the Safety Kleen Facility
Wichita, Kansas

Station lD Mao lD

Well
Comp.
Debth

Sample
Deoth

Sample
Date Parameter Result

Lab.

Oualifier
Other

Oualifier Units
Media
Type

DRB-MWO1 DRB.MWOl s 8t22t95 Lead 17 ug/L GW
DRB-MWOl DRB.MWOl s 8t22t95 oluene U ug/L GW
DRB.MWOl DRB-MWOl S at22t95 richloroethene U ug/L GW
DRB-MWOl DRB-MWOl s at22t95 chloride U ug/L GW
DRB.MWOl DRB.MWOl S 8t22t95 Xylene (Totall 6.1 ug/L GW
DRB-MWOl DRB-MWOl s 12t11t95 2-Dichlorobenzene U ug/L GW
DRB-MWOl DRB.MWOI s 12t11t95 2-Dichloroethane U ug/L GW
DRB-MWOl DRB-MWOl s 1zt',t 1t95 4- D ic hlo robe nze ne U ug/L GW

)RB-MWo1 DRB.MWOl s 12t11t95 Arsenic 15 ug/L GW
)RB-MWO1 DRB.MWOl s 12t11t95 Benzene U ug/L GW

)RB.MWO1 DRB.MWOl S 12t11t95 Carbon Tetrachloride U us1! GW

DRB-MWOl DRB-MWO1 s 12t11t95 Chromium 111 ug/L GW

DRB-MWO1 DRB-MWOl s 12t11t95 Ethylbenzene U ug/L GW

DRB.MWOl DRB.MWOl s 12t11t95 Lead t 4.8 ug/L GW

DRB-MWOl DRB-MWOl S 12t11t95 7.4 SU GW

DRB.MWOl DRB-MWO1 s 12t11t95 oluene 1.6 ug/L GW

DRB-MWOl DRB.MWOl S 12t11t95 richloroethene U ug/L GW

DRB.MWOl DRB-MWOl s 12t11t95 chloride U ug/L GW

DRB.MWOl DRB.MWOl s 12t11t95 Xylene (Totall 5.6 ug/L GW

DRB-MWOl DRB.MWOl S 3t12t96 1 . 1. 1 -Trichloroethane U rro/L GW

DRB.MWOl DRB-MWOl S 3t12t96 1,1,2,2-T etrachloroethane U ug/L GW

DRB-MWOl DRB-MWO1 S 3t12t96 1, 1,2-Trichloroethane U ug/L :GW-
GW
GW
GW

DRB.MWOl DRB-MWO1 S 3t12t96 1, 1,2-Trichloroethane U uslL
DRB.MWOl DBB.MWOl S 3112t96 L 1-Dichloroethane U ug/L

DRB-MWO1 DRB-MWOl s 3t12t96 1 ,1 -Dichloroethene U ug/L
DRB.MWOl DRB.MWOl s 3t12t96 1 ,1-Dichloropropene U ug/L GW

DRB.MWOl DRB-MWOl S 3t12t96 1,2,3-Trichlorobenzene U gsll. GW

DRB.MWOl DRB.MWOl s 3t12t96 1.2.3-1 U ug/L GW

DRB.MWOl DRB.MWOl S 3t12t96 1,2, 4-T richlorobenzene U ug/L GW

DRB.MWOl DRB-MWOl s 3t12t96 1,2,4-f rime U ug/L GW

DRB-MWOl DRB-MWOl s 3t12t96 1, 2-Dibromo-3-chloropropane U ug/L GW

DRB.MWOl DRB-MWOl s 3t12t96 1 ,2-Dibromomethane U !sll GW

DRB.MWOl DRB.MWOl s 3t12t96 1 ,2-Dichlorobenzene U uglL GW

)RB-MWOl DRB-MWOl S 3t12t96 1 ,2-Dichloroethane U !sl! GW

DRB-MWOl DRB-MWOl s 3t12t96 1 ,2-Dichloropropane U _ _uSlL GW

)RB-MWo1 DRB.MWOl s 3t12t96 1,3, 5-Trimethylbenzene U ls/! GW

DRB-MWO1 DRB.MWOl S 3t12196 1 .3-Dichlorobenzene U _ ltsll _

ug/L
GW

DRB-MWOl DRB-MWOl s 3t12196 1 ,3-Dichloropropane U 9w
GW)RB.MWOl DRB.MWOl s 3112t96 1 ,4-Dichlorobenzene U ug/L

)RB-MWOl DRB.MWOl s 3t12t96 2,2-Dichloropropane U rro/L GW
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Groundwater Data in ,n" ut of the safery Kleen Facitity
Wichita, Kansas

Station lD Map lD

Well
Comp.
Depth

Sample
Depth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Type

DRB.MWOl DRB.MWOl s 3t12t96 2-Chlorotoluene U uq/L GW
DRB.MWOl DRB.MWOl s 3t12t96 4-Chloroaniline U ug/L GW
DRB-MWOl DRB.MWOl s 3t12t96 4-lsopropyltoluene U ug/L GW
DRB-MWOl DRB.MWOl s 3t12t96 Arsenic 7 us/L GW
DRB-MWOl DRB-MWOl s 3t12t96 Benzene o.6 ug/L GW
DRB.MWOl DRB-MWO1 s 3t12t96 Bromobenzene U ug/L GW
)RB.MWOl DRB.MWOl S 3t12t96 Bromochloromethane U ug/L GW
)RB-MWOl DRB.MWOl S 3t12t96 Bromodichloromethane U ug/L GW
)RB.MWOl DRB-MWOl s 3t12t96 Bromoform U ug/L GW
DRB-MWOl DRB-MWOl s 3t12t96 Bromomethane U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Carbon Tetrachloride U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Chlorobenzene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Chloroethane U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t96 Chloroform U ug/L GW
DRB.MWOl DRB-MWO1 S 3t12t96 Chloromethane U ug/L GW
DRB-MWOl DRB-MWOl s 3t12t96 Chromium 64.9 ug/L GW
DRB-MWOl DRB-MWO1 s 3t12t96 cis- 1,2-Dichloroethene U ug/L GW
DRB-MWOl DRB.MWOl S 3t12t96 cis- 1,3-Dichloropropene U ug/L GW
DRB-MWOl DRB.MWOl S 3t12t96 D ibro moc h loro m etha ne U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Dibromomethane U ug/L GW
DRB-MWOl DRB.MWOl s 3t12t96 Dic hlorodilluoromethane U ug/L GW
DRB-MWOl DRB.MWOl S 3n2t96 o.6 ug/L GW
DRB-MWOl DRB-MWO1 S 3t12t96 H exac hlo ro butad ie ne U ug/L GW
DRB.MWOl DRB-MWO1 s 3t12t96 I so propyl be nze ne U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Lead 40.4 ug/L GW
DRB-MWOl DRB-MWOl s 3t12t96 m,p-Xylene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 Methvlene chloride U ug/L GW
DRB-MWO1 DRB-MWOl s 3t12t96 Naphthalene U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t96 n-Butylbenzene U ug/L GW
DRB.MWOl DRB-MWO1 s 3112t96 n-Propylbenzene U ug/L GW
DRB.MWOl DRB.MWOl s 3t12t96 o-Xylene U ug/L GW
)RB-MWOl )RB-MWOl s 3t12t96 OH 6.9 SU GW
)RB.MWOl )RB.MWOl S 3t12t96 sec -Butvl be nze ne U ug/L GW
DRB.MWOl )RB-MWOl S 3112t96 Specific Conductance 4340 umHOS/cm GW
DRB-MWO1 )RB-MWOl s 3t12t96 Stvrene U ug/L GW

DRB.MWOl DRB-MWO1 s 3t12t96 tert-Butylbenzene U ug/L GW

DRB-MWOl DRB-MWOl S 3t12t96 Tetrachloroethene U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t96 Toluene o.6 ug/L GW
DRB.MWOl DRB-MWOl s 3t12t96 trans- 1,2-Dichloroethene U ug/L GW

DRB.MWOl )RB-MWOl s 3t12t96 trans- 1,3-Dichloropropene U uo/L GW

SAFKLEEN95.xls Safety_Kleen_Data Page 1O of 68 1/19/99



Groundwater Data in the ViFrty of the Safety Kleen Facility
Wichita, Kansas

Station lD Map lD

Well
Comp.
Depth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Tvoe

DRB.MWOl DRB-MWO1 s 3t12t96 Trichloroethene U ug/L GW
DRB.MWOl DRB-MWOl s 3t12t96 Tric hlorof luoromethane U us/L GW
DRB-MWOl DRB.MWOl s 3t12t96 Vinyl chloride U us/L GW
DRB.MWOl DRB-MWO1 s 3t12t96 Xylene (Totall 2.2 ug/L GW
DR8-MWOl DRB-MWOl s 6/10/96 1, 1 .1 -Trichloroethane U uq/L GW
DRB.MWOl DRB-MWOl s 6/10/96 1, 1,2,2-T etr achloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 1, 1,2-Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 1, 1,2-Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 1 , 1 -Dichloroethane U ug/L GW
DRB.MWOl DRB-MWOl s 6/10/96 1 ,1 -Dichloroethene U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 1,1-Dichloropropene U us/L GW
DRB-MWOl DRB.MWOl s 6/1 0/96 1,2, 3-Trichlorobenzene U uq/L GW
DRB-MWOl DRB.MWOl S 6/10/96 1,2, 3-Trichloropropane U uq/L GW
DRB.MWOl DRB-MWOl s 6/10/96 1,2, 4-T tichlotobenzene U ug/L GW
DRB-MWO1 DRB.MWOl S 6/10/96 1,2,4-Trimethylbenzene U ug/L GW
DRB.MWOl DRB.MWOl S 6/10/96 1,2-Dibromo-3-chloropropane U ug/L GW
DRB-MWOl DRB.MWOl S 6/10/96 1,2-Dibromomethane U ug/L GW
DRB.MWOl DRB-MWO1 S 6/10/96 1 ,2-Dichlorobenzene U ug/L GW
DRB.MWOl DRB-MWOl S 6/10/96 1 ,2-Dichloroethane U ug/L GW
DRB-MWOl DRB-MWO1 S 6/10/96 1 ,2-Dichloropropane U uo/L GW
DRB.MWOl DRB.MWOl S 6/10/96 1, 3, 5-Trimethylbenzene U ug/L GW
DRB-MWOl DRB-MWO1 S 6/10/96 1 ,3-Dichlorobenzene U ug/L GW
DRB-MWOl DRB.MWOl s 6/10/96 1 .3-Dichloropropane U ug/L GW
DRB.MWOl DRB-MWOl s 6/1 0/96 1 ,4-Dichlorobenzene U ug/L GW
DRB-MWO1 DRB-MWO1 S 6/10/96 2,2-Dichloroprooane U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 2-Chlorotoluene U ug/L GW
DRB.MWOl DRB-MWO1 s 6/10/96 4-Chloroaniline U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 U ug/L GW
DRB-MWOl DRB.MWOl S 6/1 0/96 U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 3romobenzene U ug/L GW
DRB.MWOl DRB-MWOl S 6/10/96 Bromochloromethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 Bro m odic h loro m ethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 Bromoform U ug/L GW
DRB.MWOl DRB.MWOl S 6/1 0/96 3romomethane U ug/L GW
DRB.MWOl DRB-MWOl s 6/1 0/96 Carbon Tetrachloride U uo/L GW
DRB.MWOl DRB-MWOl S 6/10/96 Chlorobenzene U Ug/L GW
DRB.MWOl DRB-MWO1 s 6/10/96 Chloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 Chloroform U ug/L GW
DRB-MWOl DRB-MWOl s 6/10/96 Chloromethane U _ us1l GW
DRB-MWOl DRB-MWO1 s 6/10/96 Chromium 9.1 8 uo/L GW
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Groundwater Data in the ViEtlty of the Safety Kteen Facility
Wichita, Kansas

Station lD Mao lD

Well
Comp.
Deoth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Oualifier Units

Media
Tvpe

)RB-MWOl DRB-MWOl S 6/10/96 cis- 1,2-Dichloroethene U ug/L GW
)RB.MWOl DRB.MWOl S 6/1 0/96 cis- 1, 3-Dichloropropene U ug/L GW
)RB-MWOl DRB-MWO1 s 6/10/96 Dibromochloromethane U ug/L GW
)RB.MWOl DRB-MWOl S 6/10/96 Dibromomethane U ug/L GW
)RB.MWO1 DRB.MWOl s 6/10/96 Dichlorodif luoromethane U ug/L GW
)RB.MWO1 DRB-MWO1 s 6/10/96 U us/L GW
DRB-MWOl DRB-MWO1 s 6/10/96 H exachlorobutad iene U ug/L GW
DRB.MWOl DRB-MWOl s 6/10/96 I so p ro py I be nze ne U ug/L GW
DRB-MWOl DRB-MWOl s 6/10/96 Lead 12.5 ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 Methylene chloride U ug/L GW
DRB-MWOl DRB.MWOl s 6/10/96 NaDhthalene U ug/L GW
DRB-MWOl DRB-MWOl S 6/10/96 n-Butvlbenzene U ug/L GW
DRB.MWOl DRB-MWO1 s 6/10/96 n-Propylbenzene U ug/L GW
DRB.MWOl DRB.MWOl s 6/10/96 sec - Buty lbe nze ne U ug/L GW
DRB-MWOl DRB.MWOl s 6/10/96 Stvrene U ug/L GW
DRB-MWOl DRB.MWOl S 6/1 0/96 tert-Butylbenzene U ug/L GW
DRB.MWOl DRB.MWOI s 6/1 0/96 Tetrachloroethene U ug/L GW
DRB-MWOl DRB-MWOl s 6/10/96 Toluene U ug/L GW
DRB.MWOl DRB.MWOl s 6/1 0/96 trans- 1,2-Dichloroethene U esl!

ug/L
GW

DRB.MWOl DRB.MWOl s 6/r o/96 trans- 1, 3-Dichloropropene U GW
DRB.MWOl DRB-MWO1 s 6/1 0/96 Trichloroethene U ug/L GW
DRB-MWO1 DRB.MWOl s 6/1 0/96 Trichlorof luoromethane U ug/L GW
DRB.MWOl DRB-MWO1 s 6/10/96 Vinyl chloride U ug/L GW

GWDRB.MWOl DRB.MWOl S 6/1 0/96 Xylene (Totall U ug/L
DRB.MWOl DRB.MWOl S 9t25t96 1, 1, 1 -Trichloroethane U ug/L GW
DRB.MWOl DRB.MWOl S 9t25t96 1,1,2,2-T etachloroethane U ug/L GW
DRB.MWOl DRB.MWOl s 9t25t96 1, 1, 2-Trichloroethane U ug/L G\,Y

GWDRB-MWOl DRB-MWOl S 9t25t96 1 .1-Dichloroethane U ug/L
DRB.MWOl DRB-MWOl S 9t25t96 1 ,1-Dichloroethene U ug/L GW
DRB-MWOl DRB.MWOl s 9t25196 1 ,2-Dichloroethane U ug/L GW
DRB.MWOl DRB-MWO1 s 9t25t96 1 ,2-Dichloropropane U _ us/!

ug/L
GW

DRB.MWOl DRB-MWO1 s 9t25t96 1 ,3-Dichlorobenzene U GW
DRB.MWOl DRB.MWOl S 9t25t96 1 ,4-Dichlorobenzene U ug/L GW
DRB.MWOl DRB-MWO1 s 9t25t96 2-Chloroethylvinyl ether U ug/L GW

DRB.MWOI DRB.MWOl s 9t25t96 4- lso p ropylto lue ne U ug/L GW

DRB.MWOl DRB.MWOl s 9t25t96 Arsenic U ug/L GW

DRB.MWOl DRB.MWOl S 9t25t96 Benzene U ug/L GW

DRB-MWOl DRB.MWOl s 9t25t96 Bro m od ic hlo ro m etha ne U ug/L GW

DRB.MWOl DRB-MWOl s 9t25t96 Bromoform U __ _ug{_L_
r ro/l

GW

DRB.MWOl DRB.MWOl S 9t25t96 U GW
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Groundwater Data in the Vi#rty of the Safety Kleen Facility
Wichita, Kansas

Station lD Map lD

Well
Comp.
Depth

Sample
Depth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Qualilier Units

Media

fvpg
GWDRB.MWOl DRB-MWOl S 9t25t96 Carbon Tetrachloride U ug/L

DRB.MWOl DRB.MWOl S 9t25t96 Chlorobenzene U ug/L GW
DRB.MWOl DRB-MWOl S 9/25/96 Chloroethane U ug/L GW
DRB.MWOl DRB-MWOl s 9t25t96 Chloroform U ug/L GW
DRB.MWOl DRB.MWOl s 9t25t96 Chloromethane U ug/L GW
DRB.MWOl DRB.MWOl s 9t25t96 Chromium 35.9 ug/L GW
DRB.MWOl DRB.MWOl S 9t25t96 cis- 1,3-Dichloropropene U ug/L GW
)RB.MWOl DRB-MWOl s 9t25t96 Dibromoc hloromethane U ug/L GW
)RB-MWOl DRB-MWOI s 9t25t96 D ic hlo rod if luo.o metha ne U ug/L GW
DRB.MWOl DRB.MWOl s 9/25196 Ethylbenzene U ug/L GW
DRB-MWOl DRB-MWO1 s 9t25t96 Lead 14.9 ug/L GW
DRB-MWOl DRB-MWOl s 9t25t96 Methylene chloride U ug/L GW
DRB.MWOl DRB-MWOl S 9t25t96 Tetrachloroethene U ug/L GW
DRB.MWOl DRB.MWOl S 9t25t96 Toluene U ug/L GW
DRB.MWOl DRB.MWOl s 9t25t96 trans- 1, 2-Dichloroethene 5.1 ug/L GW

DRB-MWOl DRB.MWOl s 9t25t96 trans- 1, 3-Dichloropropene U ug/L GW

DRB-MWOl DRB.MWOT S 9t25t96 Trichloroethene 5.3 ug/L GW

DRB-MWOl DRB.MWOl S 9t25t96 Trichlorof luoromethane U ug/L GW
DRB-MWO1 )RB-MWOI S 9t25t96 Vinvl chloride U ug/L GW
)RB.MWOl DRB-MWOl s 9t25t96 Xylene (Total) U ug/L GW

)RB-MWOl DRB-MWO1 s 1t7197 1. 1, 1 -Trichloroethane U uo/L GW
)RB-MWOl DRB.MWOl s 1t7 t97 1, 1,2,2-T etr achloroethane U ug/L GW

)RB-MWOl DRB-MWOl s 117 t97 1 . 1.2-Trichloroethane U ug/L _G_W

GW)RB-MWOl DRB.MWOl S 1t7 t97 1 . 1 .2-Trichloroethane U ug/L

)RB-MWOl DRB.MWOl S 1t7 t97 1 , 1 -Dichloroethane U ug/L GW

)RB-MWOl DRB.MWOl S 1t7197 1 , 1 -Dichloroethene U ug/L GW

)RB.MWOl DRB-MWOl s 1t7 t97 1,2, 3-Trichloropropane U ug/L GW

)RB.MWOl DRB.MWOl S 1t7 t97 1 .2,4-Trichlorobenzene U lrsll GW

)RB.MWOl DRB.MWOl s 1t7 t97 1,2,4-Trimethylbenzene U ugi L -9-w
GW)RB.MWOl DRB.MWOl s 1t7 t97 1 ,2-Dibromomethane U ug/L

DRB.MWOl DRB.MWOl s 1t7 t97 1 ,2-Dichlorobenzene U ug/L GW

DRB.MWOl DRB.MWOl s 117 t97 1 .2-Dichloroethane U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 1 ,2-Dichloropropane U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 1, 3, 5-Trimethylbenzene U ug/L GW

DRB.MWOl DRB-MWOl s 1t7 t97 1 ,3-Dichlorobenzene U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 1 ,3-Dichloropropane U !e4 GW

DRB-MWOl DRB.MWOl s 1t7 t97 1 ,4-Dichlorobenzene U lls/L GW

DRB.MWOl DRB-MWOI s 1t7 t97 2-Chlorotoluene U ug/L GW

DRB.MWOl DRB.MWOl s 117 t97 4-Chloroaniline U ug/L GW

DRB.MWOl DRB-MWOl s 1t7 t97 Arsenic U uq/L GW
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Groundwater Data in the Vi#ty of the Safety Kleen Facility
Wichita, Kansas

Station lD Mao lD

Well
Comp,
Deoth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Type

DRB.MWOl DRB.MWOl S 1t7 t97 Benzene U ug/L GW
DRB.MWOl DRB.MWOI s 1t7 t97 Bromobenzene U gSlL GW
DRB.MWOl DRB.MWOl s 1t7197 Bromodic hloromethane U ug/L GW

DRB.MWOl DRB.MWOl S 1t7 t97 Bromoform U ug/L GW

DRB.MWOl DRB-MWOl S 1t7 t97 Bromomethane U ug/L GW

DRB-MWOl DRB-MWOl S 1t7 t97 Carbon Tetrachloride U ug/L GW

DRB-MWOl DRB.MWOl s 1t7 t97 Chlorobenzene U ug/L GW

DRB-MWO1 DRB.MWOl S 1t7 t97 Chloroethane U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 Chloroform U ug/L GW

)RB.MWOl DRB.MWOl s 1t7 t97 Chloromethane U ug/L GW

)RB-MWOl DRB-MWOl S 1t7 t97 Chromium 9.45 ug/L GW

DRB-MWOl DRB-MWOl S 1t7 t97 cis- 1, 2-Dichloroethene U ug/L GW

DRB-MWOl DRB.MWOl S 1t7 t97 cis- 1,3-Dichlorooropene U ug/L GW

DRB-MWOl DRB-MWO1 s 1t7 t97 D ibro moc hlo ro m etha ne U ug/L GW

DRB.MWOl )RB.MWO1 s 1t7 t97 Dibromomethane U ug/L GW

DRB-MWOl DRB.MWOl S 1t7 t97 Dichlorodif luoromethane U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 Ethylbenzene U ug/L GW

DRB-MWOl DRB.MWOl s 1t7 t97 Hexac hlorobutadiene U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 Lead 21 .4 ug/L GW

DRB-MWO1 DRB-MWOl s 1t7 t97 Methylene chloride 3.4 ug/L GW

DRB-MWOl DRB.MWOl s 117 t97 Naphthalene U ug/L GW

DRB.MWOl DRB-MWOl s 1t7 t97 n-Butylbenzene U ug/L GW

)RB-MWO1 DRB.MWOl S 1t7 t97 n-Propylbenzene U lLSlL GW

)RB-MWO1 DRB.MWOl s 1t7 t97 PH 6.4 SU 9W
GW)RB.MWOl DRB-MWOI S 1t7 t97 sec -Butvlbenzene U ug/L

)RB.MWOl DRB-MWOl S I t7 t97 Specific Conductance 2930 UmHOS/cm GW

)RB-MWOl DRB-MWOl s 1t7 t97 Stvrene U ug/L GW

)RB.MWOl DRB.MWOl s 1t7 t97 tert-tsutylbenzene U ug/L GW

)RB.MWOl DRB.MWOl S 117 t97 Tetrachloroethene U ug/L GW

)RB-MWO1 DRB-MWOl s 1t7 t97 Toluene U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 trans- 1, 2-Dichloroethene U ug/L GW

DRB.MWOl DRB.MWOl s 1t7 t97 trans- 1, 3-Dichloropropene U ug/L GW

DRB.MWOl DRB-MWOl S 1t7 t97 Trichloroethene U ug/L GW

DRB.MWOl DRB-MWOl s 1t7 t97 Trichlorof luoromethane U ug/L GW

DRB.MWOl DRB-MWOl S 1t7 t97 Vinvl chloride U 9S,1_L__ GW

DRB.MWOl DRB.MWOl s 1t7 t97 Xylene (Tolall _ U ug/L GW

DRB.MWO2 DRB.MWO2 s 7 t1 t90 Antimony U mg/L GW

DRB-MWO2 DRB-MWO2 s 7 t1t90 Arsenic U mg/L GW

DR8-MWO2 DRB.MWO2 s 7 t1t90 Barium o.o5 m94 GW

DRB-MWO2 DRB.MWO2 s 7 t1t90 Cadmium U mo/L GW
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Groundwater Data in the ViciFty of the Safety Kleen Facility

Wichita, Kansas

Station lD Map lD

Well
Comp.
Depth

Sample
Deoth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Qualifier Units

Media
Tvpe

)RB.MWO2 DRB.MWO2 s 7 t1t90 Chromium U mg/L GW
)RB-MWO2 DRB.MWO2 s 7 t1t90 lron o.o7 ms/L GW
)RB-MW02 DRB-MWO2 s 7 t1t90 Lead U ms/L GW
)RB-MWO2 DRB-MWO2 s 7 t1t90 Mercury U ms/L GW
)RB.MWO2 DRB.MWO2 s 7 t1190 Selenium U mg/L GW
DRB.MWO2 DRB-MWO2 s 7 t1t90 Silver U mg/L GW
DRB-MWO3 DRB-MWO3 s 7 t12t86 1, 1, 1 -Trichloroethane 960 ug/L GW
DRB-MWO3 DRB-MWO3 s 7 t1UA6 1 1,2,2-T et achloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 7 t12t86 1 1 ,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 7 t12t86 1 ,1-Dichloroethane 91 us/L GW
DRB.MWO3 DRB-MWO3 S 7 t12t86 I .l -Dichloroethene 191 ug/L GW
DRB-MWO3 DRB.MWO3 s 7t12t86 1 .2-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB.MWO3 s 7 t12t86 1 .2-Dichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 7 t12t86 1 ,2-Dichloropropane 2.5 ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 1.3-Dichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 7 t12t86 1 ,4-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB.MWO3 s 7t12t86 2,2-Dichloropropane U ug/L GW
DRB.MWO3 DRB.MWO3 s 7 t12186 Benzene U ug/L -GW

GWDRB.MWO3 DRB-MWO3 s 7 t12t86 B ro m od ic hlo rom etha ne U ug/L
DRB-MWO3 DRB.MWO3 s 7t12t86 Bromoform U uo/L GW
DRB-MWO3 DRB-MWO3 s 7 t12186 Bromomethane U ug/L GW
DRB-MWO3 DRB-MWO3 S 7 t12t86 Carbon Tetrachloride U ug/L GW
DRB.MWO3 DRB-MWO3 s 7 t12t86 Chlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 S 7 2t86 Chloroethane U 9S/L GW
DRB-MWO3 DRB-MWO3 S 7 2t86 Chloroform 1.5 ug/L GW
DRB.MWO3 DRB.MWO3 s 7 2t86 Chloromethane U ug/L GW
DRB-MWO3 DRB.MWO3 S 7 t12t86 cis- 1 .2-Dichloroethene U ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 cis- 1, 3-Dichloropropene U ug/L GW
DRB-MWO3 DRB.MWO3 S 7 t1AA6 D ib ro moc h lo ro meth a ne U ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 Dic hlo rod if luorom eth a ne U ug/L GW
DRB-MWO3 DRB-MWO3 S 7 t12t86 Ethylbenzene U ug/L GW
DRB-MWO3 DRB-MWO3 s 7 t12t86 Methylene chloride 1.2 ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 Tetrachloroethene 78 ug/L GW
DRB-MWO3 DRB-MWO3 s 7 t12t86 Toluene U ug/L GW
DR8.MWO3 DRB-MWO3 s 7 t12t86 trans- 1, 2-Dichloroethene 53 ug/L GW
DRB.MWO3 DRB-MWO3 S 7 t12t86 trans- 1, 3-Dichloropropene U ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 Trichloroethene 450 ug/L GW
DRB.MWO3 DRB.MWO3 S 7 t12t86 Trichlorof luoromethane U ug/L GW
DRB.MWO3 DRB-MWO3 S 7 t12t86 Vinyl chloride U ug/L GW

DRB-MWO3 DRB-MWO3 s 7112t86 Xvlene (Totall U uo/L GW
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DRB.MWO3 DRB-MWO3 S 9/9/86 1 , 1 -Trichloroethane 1010 ug/L GW
DRB-MWO3 DRB.MWO3 s 9/9/86 1,2,2-T etr achloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 1 ,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 9/9/86 1 , 1 -Dichloroethane 95 ug/L GW
DRB.MWO3 DRB-MWO3 s 9/9/86 1 ,1-Dichloroethene 115 GW
DRB.MWO3 DRB-MWO3 S 9/9/86 1 ,2-Dichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 1 ,2-Dichloroethane U ug/L GW
)RB-MWO3 DRB.MWO3 S 9/9/86 1,2-Dichloropropane U ug/L GW
)RB.MWO3 DRB.MWO3 s 9/9/86 1 .3-Dichlorobenzene U ug/L GW
)RB-MWO3 DRB.MWO3 s 9/9/86 1 ,4-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB.MWO3 s 9/9/86 2-Chloroethvlvinyl ether U ug/L GW
DRB-MWO3 DRB-MWO3 s 9/9/86 Benzene U ug/L GW
DRB.MWO3 DRB-MWO3 s 9/9/86 Brom od ic hloro m etha ne U ug/L GW
DRB.MWO3 DRB-MWO3 s 9/9/86 Bromoform U ug/L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 Bromomethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 9/9i86 Carbon Tetrachloride U ug/L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 Chlorobenzene U ug/L GW
DRB.MWO3 DRB-MWO3 S 9/9/86 Chloroethane U GW
DRB.MWO3 DRB-MWO3 s 9/9/86 Chloroform U ug/L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 Chloromethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 9/9/86 cis- 1, 3-Dichloropropene U ugi L GW
DRB.MWO3 DRB.MWO3 s 9/9/86 D ibrom oc h loromethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 9/9/86 D ic hlorod if luo ro m etha ne U ug/L GW

DRB-MWO3 DRB-MWO3 S 9/9/86 Ethylbenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 9/9/86 Methylgg-gl'!q44e U uglL_ GW

DRB-MWO3 DRB.MWO3 s 9/9/86 Tetrachloroethene 95 ug/L GW

DRB.MWO3 DRB.MWO3 s 9/9/86 Toluene 50 ug/L GW

DRB.MWO3 )RB-MWO3 S 9/9/86 trans- 1,2-Dichloroethene 70 ug/L GW

DRB-MWO3 )RB-MWO3 s 9/9/86 trans- 1, 3-Dichloropropene U ug/L GW

DRB-MWO3 DRB-MWO3 s 9/9/86 Trichloroethene 610 ug/L GW

)RB-MWO3 )RB-MWO3 s 9/9/86 Trichlorof luoromethane U t{s1L GW

)RB.MWO3 )RB.MWO3 s 9/9/86 Vinyl chloride U !t94
usl_L

GW

)RB-MWO3 DRB.MWO3 s 9/9/86 {vlgne lTotaD _ U GW

)RB-MWO3 )RB.MWO3 s 11t24t86 1, 1, 1 -Trichloroethane 1 350 ug/L GW

DRB.MWOs )RB.MWO3 s 11t24186 1, 1,2,2-T etr achloroethane U uglL- GW

)RB.MWO3 )RB-MWO3 s 11t24t86 1 . 1 .2-Trichloroethane U ug/L GW

DRB.MWO3 )RB-MWO3 s 11t24t86 1 .1 -Dichloroethane 137 ug/L GW

DRB.MWO3 )RB-MW03 s 11t24t86 1 , 1 -Dichloroethene 144 ug/L GW

)RB-MWO3 DRB-MWO3 s 11t24t86 1 ,2-Dichloroethane U ug/L GW

)RB.MWO3 DRB.MWO3 s 11t24t86 1 ,2-Dichloropropane U uo/L GW
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Wichita, Kansas
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Well
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Lab.
Oualifier

Other
Oualifier Units

Media

-Ivpg__
GWDRB-MWO3 DRB.MWO3 s 11t24t86 1 ,3-Dichlorobenzene 90 ug/L

DRB.MWO3 DRB-MWO3 s 11t24t86 L4-Dichlorobenzene U ug/L GW

DRB-MWO3 DRB.MWO3 s 11t24t86 2-Chloroethylvinyl ether U ug/L GW

)RB-MW03 DRB-MWO3 s 11t24t86 Arsenic 2 ug/L GW

)RB-MW03 DRB-MWO3 s 11t24t86 Barium U ug/L GW

)RB-MWO3 DRB.MWO3 s 11t24t86 Benzene 20 esa l GW

)RB-MW03 DRB.MWO3 s 11t24t86 B romod ic hlo ro meth a ne U ug/L GW

)RB-MWO3 DRB-MWO3 s 11t24t86 Bromoform U ug/L GW

DRB-MWO3 DRB.MWO3 S 11t24t86 Bromomethane U ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t46 c U ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t86 Cadmium U ug/L GW

DRB-MWO3 DRB-MWO3 s 11t24t86 Carbon Tetrachloride U
-qs1!.

GW

oRB-MWO3 DRB.MWO3 s 11t24t86 Chlorobenzene 16 ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t86 Chloroethane U u91! GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Chloroform U ug/L GW

DRB.MWO3 DRB-MWO3 S 11t24t86 Chloromethane U 9s4 GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Chromium U ug/L GW

DRB.MWO3 DRB.MWO3 s 11t24t86 cis- 1, 3-Dichloropropene U ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t86 Dibromoc hloromethane U !s/L GW

DRB-MWO3 DRB.MWO3 s 11t24t86 D ic hlo rod if luorom etha ne U ug/L GW

DRB-MWO3 DRB.MWO3 s 11t24t46 Ethylbenzene 26 ug/L GW

DRB-MWO3 DRB-MWO3 s 11t24t86 lron U 994_L GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Lead U !sl! GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Manganese 5800 ug/L GW

DRB-MWO3 DRB-MWO3 s 11t24t86 Mercury U ug/L GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Methylene chloride v-
U

ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t86 Oil & grease ug/L 9w
GWDRB.MWO3 DRB.MWO3 S 11t24t86 Phenol 10 _esA

DRB.MWO3 DRB.MWO3 S | 1t24t86 Selenium 6 ug/L GW

DRB.MWO3 DRB-MWO3 s 11t24t86 Silver U u9{!- GW

DRB-MWO3 DRB-MWO3 s 11t24t86 Tetrachloroethene 140 ugIL GW

DRB-MWO3 DRB.MWO3 S 11t24t86 Toluene 20 __,qsl_L GW

DRB-MWO3 DRB-MWO3 s 11t24t86 trans- 1, 2-Dichloroethene 94 ug/L GW

DRB-MWO3 DRB.MWO3 S 11t24t86 trans-1.3-Dichloropropene _ U ug/L GW

DRB-MWO3 DRB.MWO3 S 11t24t86 Trichloroethene 1080 .uglL_ GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Tric hlorof luo ro m ethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Vinyl chloride U ug/L GW

DRB.MWO3 DRB.MWO3 s 11t24t86 Xylene (Totalf U _ug{ GW
GWDRB-MWO3 DRB.MWO3 s 11t24t86 Zinc U _cslL

DRB.MWO3 DRB-MWO3 s 3t12t90 1, 1, 1 -Trichloroethane U uo/L GW
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Groundwater Data in ,n" u,;"f the Safety Kteen Facitity
Wichita, Kansas

Station lD Mao lD

Well
Comp.
Deoth

Sample
DeDth

Sample
Oate Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Type

DRB.MWO3 DRB-MWO3 s 3t12t90 1 1,2,2-f etr achloroethane U ug/L GW
)RB.MWO3 DRB.MWO3 s 3t12t90 1, 1,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 3t12t90 1 ,1-Dichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 S 3t12t90 1 ,1 -Dichloroethene U ug/L GW
DRB.MWO3 DRB.MWO3 s 3t12t90 1,2-Dibromo-3-chloropropane U ug/L GW
DRB.MWO3 DRB.MWO3 s 3t12t90 1 ,2-Dichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 S 3t12t90 1,2-Dichloropropane U ug/L GW
DRB.MWO3 DRB-MWO3 S 3t12t90 1 ,3-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB-MWO3 s 3t12t90 1 ,4-Dichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 S 3t12t90 2-Chloroethvlvinvl ether U ug/L GW
DRB-MWO3 DRB-MWO3 S 3t12t90 Arsenic U ug/L GW
DRB.MWO3 DRB.MWO3 s 3t12t90 Barium 20 ug/L GW
)RB-MWO3 DRB-MWO3 S 3t12t90 Benzene U ug/L GW
)RB-MWO3 DRB.MWO3 s 3t12t90 Bro m od ic hlo rom eth a ne U ug/L GW
)RB-MWO3 DRB-MWO3 s 3t12t90 Bromoform U ug/L GW
)RB-MWO3 DRB.MWO3 s 3t12t90 Bromomethane U ug/L GW
)RB-MWO3 DRB.MWO3 s 3t12t90 Cadmium U ug/L GW
IRB-MWO3 DRB-MWO3 S 3t12t90 Carbon Tetrachloride U ug/L GW
)RB-MWO3 DRB-MWO3 s 3t12t90 Chlorobenzene U ug/L GW
)RB-MWO3 DRB.MWO3 s 3t12t90 Chloroethane U ug/L GW
)RB-MWO3 DRB.MWO3 s 3t12t90 Chloroform U ug/L GW
)RB.MWO3 DRB.MWO3 S 3t12t90 Chloromethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 3t12t90 Chromium U ug/L GW
DRB-MWO3 DRB-MWO3 s 3t12t90 cis- 1 . 3-Dichloropropene U ug/L GW
DRB.MWO3 DRB-MWO3 S 3t12t90 D ibro moc hlo ro metha ne U ug/L GW
DRB-MWO3 DRB.MWO3 s 3t12t90 Dichlorodif luoromethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 3t12t90 Ethylbenzene U ug/L GW
DRB-MWO3 DRB-MWO3 s 3112t90 Lead U ug/L GW
DRB-MWO3 DRB.MWO3 s 3t12t90 Methylene chloride U ug/L GW

DRB-MWO3 DRB.MWO3 s 3t12t90 n-Butylbenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 3t12t90 9rL4 gl99c" 3200 9s/! GW

DRB.MWO3 DRB.MWO3 s 3t12t90 Tetrachloroethene U ugi L GW

DRB-MWO3 DRB.MWO3 s 3t12t90 Toluene U ug/L GW

DRB.MWO3 DRB.MWO3 s 3t12t90 trans- 1, 2-Dichloroethene U ug/L GW

DRB.MWO3 DRB.MWO3 s 3t12t90 trans- 1, 3-Dichloropropene U ug/L GW

DRB.MWO3 DRB.MWO3 S 3t12t90 Trichloroethene U ug/L GW

DRB.MWO3 DRB-MWO3 s 3t12t90 Trichlorof luoromethane U ug/L GW

DRB.MWO3 DRB-MWO3 S 3t12t90 Vinvl chloride u ug/L GW

DRB.MWO3 DRB.MWO3 S 3t12t90 Xvlene (Totall U ug/L GW

DRB.MWO3 DRB.MWO3 s 6/14/90 1,1, 1 -Trichloroethane U uo/L GW
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Groundwater Data in the VicYty of the Safety Kleen Facility
Wichita, Kansas

tation lD Mao lD

Well
Comp.
Depth

Sample
Depth

Sample
Date Parameter Result

Lab.
Oualilier

Other
Oualifier

I Media
Units I Type

DRB-MWO3 DRB-MWO3 s 6t14t90 1 . 1,2,2-T etr achloroethane U us/L I aw
DRB-MWO3 DRB.MWO3 s 6/14/90 1 I ,2-Trichloroethane U us/L I cw
DRB.MWO3 DRB.MWO3 s 6/1 4/90 1 , 1 -Dichloroethane U us/L I cw
DRB-MWO3 DRB.MWO3 s 6t14t90 1 ,1-Dichloroethene U ug/L I cw- ;stl l- GW)RB-MWO3 DRB.MWO3 s 6t14t90 1 ,2-Dichloroethane U

DRB-MWO3 DRB.MWO3 S 6t14t90 1 ,2-Dichloropropane U us/L I cw
DRB.MWO3 DRB-MWO3 S 6t14t90 1 ,3-Dichlorobenzene U us/L I cw

DRB.MWO3 s 6t14t90 1 ,4-Dichlorobenzene u us/L I cw
DRB.MWO3 DRB-MWO3 s 6/14/90 2-Chloroethylvinyl ether U _ ,gslL ,

ug/L
law
lcwDRB.MWO3 DRB.MWO3 s 6/14/90 Arsenic U

DRB-MWO3 DRB.MWO3 s 6t14t90 60 us/L I cry
DRB.MWO3 DRB-MWO3 s 6t14t90 Benzene U es4 i Gry
DRB-MWO3 DRB-MWO3 S 6t14t90 Bromodic hloromethane U us/L I Cw

"s/L I cwDBB-MWO3 DRB-MWO3 s 6/1 4/90 Bromoform U

DRB.MWO3 DRB-MWO3 s 6t14t90 Bromomethane U us/L I aw--- ,giL i cw
ugrl T Gw

DRB.MWO3 DRB.MWO3 s 6t14t90 Cadmium U

DRB-MWO3 DRB.MWO3 s 6t14t90 Carbon Tetrachloride U

DRB-MWO3 DRB-MWO3 S 6t14t90 Chlorobenzene U us/L I cw
DRB.MWO3 DRB-MWO3 s 6t14t90 Chloroethane U ug/L I cw
DRB.MWO3 DRB.MWO3 s 6t14t90 Chloroform U ug/L l- -ugrL - 

I

GW
GWDRB.MWO3 DRB.MWO3 s 6/14/90 Chloromethane U

DRB-MWO3 DRB.MWO3 s 6t14t90 Chromium U us/L I GW

DRB-MWO3 DRB.MWO3 s 6/r 4/90 cis- 1,3-Dichloropropene U ug/L I GW

DRB.MWO3 DRB.MWO3 S 6t14t90 Dibromoc hloromethane U .qs/!, _ I qry
DRB.MWO3 DRB-MWO3 S 6t14t90 Ethylbenzene U us/L I cw-rs/L-icW
DRB-MWO3 DRB.MWO3 S 6/1 4/90 Lead U

DRB-MWO3 DRB.MWO3 S 6t14t90 Methylene chloride U _ __YslL _ _
llsj!
_us4:
ug/L

GW
GW

,GW
GW

DRB.MWO3 DRB-MWO3 S 6t14t90 Oil & grease U

DRB.MWO3 DRB.MWO3 s 6t14t90 Tetrac hlo roethe ne U

DRB-MWO3 DRB.MWO3 s 6t14t90 Toluene o.3
DRB-MWO3 DRB-MWO3 s 6t14t90 trans- 1, 2-Dichloroethene U ug/L I cw

--rs/t'- - | bwDRB.MWO3 DRB-MWO3 s 6t14t90 trans- 1,3-Dichloropropene U

DRB.MWO3 DRB.MWO3 s 6t14t90 Trichloroethene U us/L I cw--rs[ - I GW-
_--_esat- - I _cw_

DRB-MWO3 DRB.MWO3 s 6t14t90 T ric hlo rof luo ro m etha ne U

DRB.MWO3 DRB.MWO3 s 6/14/90 Vinyl chloride U

DRB.MWO3 DRB.MWO3 s 6/14/90 Xylene (Totall 1.2 9s1_L _ 1 cUv

DRB-MWO3 DRB.MWO3 s 7 t1t90 4l!ru!v- U ms/L I GW

DRB-MWO3 DRB.MWO3 s 7 t1t90 Arsenic U ms/! I GW

DRB.MWO3 DRB.MWO3 s 7 t1t90 Barium o.04 ms/L I GW

DRB-MWO3 DRB-MWO3 s 7 t1t90 Cadmium U mo/l I cw
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Groundwater Data in rh" vi#"f the safety Kreen Facirity
Wichita, Kansas

Station lD Mao lD

Well
Comp.
Deoth

Sample
Depth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Oualifier Units

Media
Typg__
GWDRB.MWO3 DRB-MWO3 s 7 t1t90 Chromium U mg/L

DRB-MWO3 DRB-MWO3 s 7 t1t90 ron 0.07 mg/L GW
)RB-MWO3 DRB-MWO3 S 711t90 Lead U mg/L GW
DRB-MWO3 DRB-MWO3 s 711t90 Mercury U mg/L GW
DRB.MWO3 DRB.MWO3 S 7 t1t90 U mg/L GW

DRB.MWO3 DRB-MWO3 s 711t90 Silver U mg/L GW

DRB.MWO3 DRB-MWO3 s 9/5/90 1, 1, 1 -Trichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 9/5/90 1, 1,2,2-T ett achloroethane U _uslL _ _

ug/L
GW

DRB.MWO3 DRB-MWO3 s 9/5/90 1, 1,2-Trichloroethane U GW

)RB.MWO3 DRB.MWO3 s 9/5/90 1 .1-Dichloroethane U ug/L GW

)RB-MWO3 DRB-MWO3 s 9/5/90 1 ,1-Dichloroethene U ug/L GW

)RB-MW03 DRB-MWO3 s 9/5/90 1,2-Dichlorobenzene U ug/L GW

)RB-MWO3 DRB.MWO3 s 9/5/90 1 ,2-Dichloroethane U - -u€4 _

ug/L
GW

)RB.MWO3 DRB.MWO3 S 9/5/90 1 ,2-Dichloropropane U GW

)RB.MWO3 DRB.MWO3 s 9/5/90 1 ,3-Dichlorobenzene U ug/L GW

DRB.MWO3 DRB-MWO3 S 9/5/90 I ,4-Dichlorobenzene U ug/L GW

DRB.MWO3 DRB.MWO3 S 9/5/90 2-Chloroethylvinyl ether U ug/L GW

DRB.MWO3 DRB-MWO3 s 9/5/90 Arsenic U ug/L GW

DRB.MWO3 DRB-MWO3 s 9/5/90 Barium 50 ug/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Benzene U ug/L GW

DRB-MWO3 DRB-MWO3 S 9/5/90 Bromod ic h lo rom eth an€ U ug/L GW

DRB-MWO3 DRB-MWO3 s 9/5/90 Bromoform U ug/L GW

DRB-MWO3 DRB.MWO3 S 9/5/90 Bromomethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 9/5/90 Cadmium U ltsfL GW

DRB.MWO3 DRB-MWO3 S 9/5/90 Carbon Tetrachloride U ug/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Chlorobenzene U _ ,uSl!. _
ug/L

GW

DRB-MWO3 DRB-MWO3 S 9/5/90 Chloroethane U GW

DRB-MWO3 DRB.MWO3 S 9/5/90 Chloroform t.5 ug/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Chloromethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 9/5/90 Chromium U ug/L GW

DRB.MWO3 DRB.MWO3 S 9/5/90 ris- 1, 3-DichloroproDene U ysl! GW

DRB.MWO3 DRB-MWO3 s 9/5/90 D ib romoc h lorom etha ne U 99/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Ethylbenzene U !9/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Lead U ug/L GW

DRB.MWO3 DRB.MWO3 s 9/5/90 Methvlene chloride 2.4 ug/L GW

DRB-MWO3 DRB-MWO3 s 9/5/90 Oil & grease U 9s/,1 GW

)RB.MWO3 DRB.MWO3 s 9/5/90 Tetrachloroethene U ug/L GW

)RB-MW03 DRB-MWO3 s 9/5/90 Toluene o.2 U9{L GW

)RB-MWO3 DRB.MWO3 s 9/5/90 trans- 1, 2-Dichloroethene U !rsl! GW

)RB.MWO3 DRB.MWO3 s 9/5/90 trans-1, 3-Dichloroorooene U rrn/l GW
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Groundwater Data in the VicFrty of the Safety Kleen Facility
Wichita, Kansas

Station lD Map lD

Well
Comp.
Depth

Sample
Depth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Tvpe

DRB-MWO3 DRB-MWO3 s 9/5/90 richloroethene o.4 us{!
ug/L

GW
DRB-MWO3 DRB.MWO3 s 9/5/90 T ric h lorotluo ro m etha ne U GW
DRB.MWO3 DRB-MWO3 s 9/5/90 Vinyl chloride U ug/L GW
DRB-MWO3 DRB.MWO3 s 9/5/90 Xylene (Totall 1.2 ug/L GW
DRB.MWO3 DRB.MWO3 s 5/31/94 1 1 ,1-Trichloroethane 4.8 ug/L GW
DRB-MWO3 DRB.MWO3 S 5t31t94 1 1,2.2-T etr achloroethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 5t31t94 1 . 1,2-Trichloroethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 5t31t94 1, 1, 2-Trichloroethane U ug/L GW

DBB.MWO3 DRB-MWO3 s 5t31t94 1 ,1-Dichloroethane 4.4 ug/L GW
DRB.MWO3 DRB.MWO3 s 5t31t94 1 ,1-Dichloroethene U ug/L GW

DRB.MWO3 DRB.MWO3 s 5t31t94 1 ,1-Dichloropropene U ug/L GW

DRB-MWO3 DRB-MWO3 s 5t31t94 1, 2, 3-Trichlorobenzene U ug/L GW

DRB-MWO3 )RB-MWO3 S 5t31 t94 1 .2, 3-Trichloropropane U ug/L GW

DRB.MWO3 DRB.MWO3 S 5t31t94 1, 2,4-Trichlorobenzene U _qs{!,
us4

9w
GWDRB-MWO3 DRB-MWO3 s 5/31/94 1, 2,4-Trimethylbenzene U

DRB.MWO3 DRB-MWO3 s 5t31t94 1, 2-Dibromo-3-chloropropane U ug/L GW
DRB-MWO3 DRB-MWO3 s 5t31t94 1,2-Dibromomethane U ug/L _GW

GW)RB-MWO3 DRB-MWO3 S 5t31t94 1 ,2-Dichlorobenzene U ug/L

)RB-MWO3 DRB-MWO3 s 5t31t94 1 ,2-Dichloroethane U !sl! GW

)RB-MWO3 DRB.MWO3 s 5t31t94 1 ,2-Dichloropropane U ug/L GW

)RB.MWO3 DRB-MWO3 s 5t31t94 I .3, 5-Trimethylbenzene U ug/L GW

)RB-MWO3 DRB.MWO3 s 5t31 t94 1 ,3-Dichlorobenzene U _-ug/-L _ _

ugi L

GW

)RB.MWO3 DRB.MWO3 S 5t31 t94 | ,3-Dichloropropane U GW

)RB.MWO3 DRB.MWO3 S 5t31 194 | ,4-Dichlorobenzene U ug/L GW

)RB-MWO3 DRB.MWO3 s 5t31t94 2,2-Dichloropropane U ug/L GW

DRB-MWO3 DRB.MWO3 s 5t31t94 2-Chlorotoluene U ug/L GW
GW_
GW

DRB-MWO3 DRB-MWO3 S 5t31t94 4-Chloroaniline U !{s{L
ug/LDRB.MWO3 DRB-MWO3 S 5t31t94 4-lsopropyltoluene U

DRB.MWO3 DRB.MWO3 S 5t31t94 Arsenic 410 ug/L GW

DRB-MWO3 DRB.MWO3 s 5t31t94 Benzene U _vsl!_ _

!.'sl!
GW

DRB-MWO3 DRB-MWO3 s 5t31t94 Bromobenzene U GW
GWDRB.MWO3 DRB.MWO3 s 5t31t94 B ro m oc h lo ro m eth a ne U ,uS{l'

DRB.MWO3 DRB.MWO3 s 5t31t94 B romod ic hlo ro metha ne U us{! GW

DRB.MWO3 DRB.MWO3 s 5t31t94 Bromoform U usl! GW

DRB.MWO3 DRB.MWO3 s 5t31194 Bromomethane U yg/_L qw_
GWDRB.MWO3 DRB.MWO3 s 5t31194 arbon Tetrachloride U ug/L

DRB.MWO3 DRB.MWO3 S 5/31/94 Chlorobenzene U ug/L GW

DRB-MWO3 DRB.MWO3 S 5t31194 Chloroethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 5t31t94 Chloroform U v94_L GW

DRB.MWO3 DRB-MWO3 s 5t31t94 Chloromethane U rrn/l GW
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Groundwater Data in the Viffity of the Safety Kleen Facility
Wichita, Kansas

Station lD Map lD

Well
Comp.
Deoth

Sample
Depth

Sample
Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Type

)RB.MWO3 DRB-MWO3 s 5t31t94 Chromium 58 ug/L GW

)RB.MWO3 DRB.MWO3 S 5/31/94 cis- 1,2-Dichloroethene 't4 !s/L
ug/L

G!v-
GW)RB-MWO3 DRB-MWO3 S 5131t94 cis- 1, 3-Dichloropropene U

DRB-MWO3 DRB.MWO3 s 5t31t94 Dibromoc hloromethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 5t31t94 Dibromomethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 5t31t94 Dichlorodif luoromethane U ug/L GW

DRB.MWO3 DRB-MWO3 s 5t31t94 U ug/L GW

DRB.MWO3 DRB.MWO3 s 5t31t94 H exa c hlorobutad iene U e_sl! GW

DRB.MWO3 DRB-MWO3 S 5t31t94 lsopropylbenzene U ,us4 GW

DRB.MWO3 DRB.MWO3 s 5t31194 Lead 110 ug/L GW

DRB.MWO3 DRB.MWO3 s 5t31t94 m,p-Xylene U ug/L GW

)RB.MWO3 DRB-MWO3 S 5/31/94 Methylene chloride U ug/L GW

)RB-MWO3 DRB.MWO3 s 5t31 t94 Naphthalene U ug/L GW

DRB-MWO3 DRB.MWO3 s 5t31t94 n-Butylbenzene U ug/L GW

DRB.MWO3 DRB.MWO3 s 5t31t94 n-Propylbenzene U gs/lr -
!s1L , _

GW

DRB-MWO3 DRB-MWO3 s 5t31t94 o-Xylene U ,,GW
GWDRB-MWO3 DRB.MWO3 S 5t31t94 ,pH __, 7.4 SU

DRB.MWO3 DRB-MWO3 s 5t31t94 sec- U ug/L GW

DRB-MWO3 DRB-MWO3 s 5t31t94 Specific Conductance 1.4 umHOS/cm GW

DRB.MWO3 DRB.MWO3 s 5t31t94 Styrene U GW

)RB-MWO3 DRB-MWO3 s 5t31 t94 tert-But U !s/L GW

)RB-MWO3 DRB.MWO3 s 5t31t94 Tetrachloroethene 7.8 ug/L GW

)RB-MWO3 DRB-MWO3 s 5t31t94 Toluene U Ys/,lt GW

)RB.MWO3 DRB-MWO3 s 5131t94 trans- 1 .2-Dichloroethene U ug/L GW

)RB.MWO3 DRB.MWO3 s 5t31t94 trans- 1, 3-Dichloropropene U 99/L GW

f RB-MWO3 DRB.MWO3 s 5t31t94 Trichloroethene 17 ug/L GW

)RB.MWO3 DRB.MWO3 S 5t31t94 Tric hlorof luoromethane U ug/L GW

DRB.MWO3 DRB-MWO3 S 5t31194 Vinyl chloride U ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 1, 1,1 -Trichloroethane 4.4 ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7195 1,1,2,2-T etlachloroethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 1, 1,2-Trichloroethane U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 l, 1,2-Trichloroethane U ug/L GW

DRB-MWO3 DRB.MWO3 S 6t7t95 1 ,1-Dichloroethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7195 1 ,1 -Dichloroethene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 1 , 1 -Dichloropropene U GW

DRB.MWO3 DRB.MWO3 S 6t7 t95 1 .2, 3-Trichlorobenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 1 2,3-Trichloropropane u ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 1, 2,4-Trichlorobenzene U ug/L GW

DRB.MWO3 DRB.MWO3 S 6t7t95 1, 2,4-Trimethylbenzene U !t,s_11 GW

DRB-MWO3 DRB-MWO3 s 6t7 t95 1 . 2-Dibromo-3-chlorooropane U uq/L GW
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Wichita, Kansas

Station lD Map lD

Well
Comp,
Depth

Sample
DeDth
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Date Parameter Result

Lab.
Oualifier

Other
Oualifier Units

Media
Typg _

GWDRB.MWO3 DRB-MWO3 S 6t7 t95 2-Dibromomethane U ug/L

DRB.MWO3 DRB.MWO3 S 6t7 t95 ,2-Dichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 6t7t95 ,2-Dichloroethane U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 2-Dichloropropane U ug/L GW

DRB-MWO3 DRB.MWO3 S 6t7 t95 3.5-T U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7t95 3 - D ic hlo robe nze ne U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 3-Dichloropropane U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 4-Dic hlorobenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 2,2-Dichloropropane U ug/L GW

DRB-MWO3 DRB-MWO3 S 6t7 t95 2-Chlorotoluene U ug/L GW

DRB-MWO3 DRB-MWO3 S 6t7 t95 4-Chloroaniline U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 U ug/L GW

DRB.MWO3 DRB-MWO3 S 6t7t95 Arsenic U ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 Benzene U us4 GW

DRB-MWO3 DRB-MWO3 s 6t7 t95 Bromobenzene U ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7t95 B ro m oc hlo ro m eth a ne U ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7t95 Bro m od ic hloro metha ne U llsl-L -
ug/L

GW

DR8.MWO3 DRB-MWO3 s 6t7 t95 Bromoform U GW

DRB-MWO3 DRB.MWO3 S 6t7 t95 Bromomethane U ug/L GW
GWDRB.MWO3 DRB.MWO3 s 617t95 Carbon Tetrachloride U ug/L

DRB-MWO3 DRB-MWO3 S 6t7t95 Chlorobenzene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7tgs Chloroethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 Chloroform U L usl! GW

DRB-MWO3 )RB.MWO3 s 6t7 t95 Chloromethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 Chromium l8 ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 cis- 1, 2-Dichloroethene 1.7 ug/L GW

DRB-MWO3 DRB-MWO3 S 617t95 cis- 1,3-Dichloropropene U ugi L GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 D ibrom oc h lorom etha ne U ugi L GW

)RB-MWO3 DRB.MWO3 s 6t7 t95 U ug/L GW

)RB-MWO3 DRB.MWO3 s 6t7 t95 Dichlorodif luoromethane U !s/l GW

DRB.MWO3 DRB.MWO3 S 6t7 t95 Ethylbenzene U qelL GW

DRB.MWO3 DRB-MWO3 S 6t7t95 H exac hlorobutadiene U 9s/,1 GW

DRB-MWO3 DRB.MWO3 s 6t7 t95 lso pro pyl be nzene U ug/L GW

DRB.MWO3 DRB.MWO3 S 6t7t95 Lead 15 ug/L GW

DR8.MWO3 DRB.MWO3 s 6t7 t95 m.o-Xvlene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 Methylene chloride U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 !ep!tbelele U ug/L GW

DRB.MWO3 DRB.MWO3 S 6t7t95 n-Butylbenzene U ys/L GW

DRB.MWO3 DRB.MWO3 S 6t7t95 n-lr9pY!q989!9- U ugl!. GW

DRB-MWO3 DRB-MWO3 s 6t7t95 o-Xylene U ttoll GW
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DRB-MWO3 DRB-MWO3 s 6t7t95 pH 7.1 SU GW

DRB-MWO3 DRB-MWO3 S 6t7 t95 sec-Butyl eniqle U vsll GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 Specific Conductance 34 umHOS/cm GW

)RB.MWO3 DRB-MWO3 s 6t7 t95 Styrene U ug/L GW

)RB-MWO3 DRB-MWO3 s 6t7t95 tert-Butylbenzene U ug/L GW

DRB-MWO3 DRB-MWO3 s 6t7 t95 Tetrachloroethene U ug/L GW

DRB-MWO3 DRB-MWO3 s 6t7t95 oluene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 trans- 1,2-Dichloroethene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 trans- 1,3-Dichloropropene U 9S1l= GW

DRB.MWO3 DRB.MWO3 s 6t7 t95 .ichloroethene 22 ug/L GW

DRB.MWO3 DRB-MWO3 s 6t7 t95 Tric hlorolluorom eth a ne U ug/L GW

)RB-MWO3 )RB-MWO3 s 6t7t95 Vinyl chloride U yslL GW

)RB-MWO3 DRB-MWO3 s 8t22t95 2 - D ic hlo robe nze ne U ug/L GW
GW)RB.MWO3 DRB.MWO3 s 8t22t95 1 ,2-Dichloroethane U g_slL

)RB-MWO3 DRB-MWO3 s 8t22t95 1 ,4-Dichlorobenzene U _vsiL _

ugLL

GW

)RB.MWO3 DRB-MWO3 S 8t22t95 Arsenic U GW

)RB-MWO3 DRB.MWO3 s at22t95 Benzene U ug/L GW

DRB.MWO3 DRB-MWO3 S at22t95 Carbon Tetrachloride U ug/L GW

DRB-MWO3 DRB-MWO3 S 8t22t95 Chromium U ug/L GW

DRB-MWO3 DRB.MWO3 s 8t22t95 Ethylbenzene U rts{L GW

DRB.MWO3 DRB-MWO3 s 8t22t95 Lead U ug/L GW

DRB-MWO3 DRB.MWO3 S 8t22t95 Specilic Conductance 1 360 UmHOS/cm GW

DRB.MWO3 DRB.MWO3 s at22t95 Styrene U ug/L GW

DRB.MWO3 DRB-MWO3 s 8t22t95 Toluene U ug/L GW

DRB.MWO3 DRB.MWO3 s 8t22t95 Trichloroethene 28 ug/L GW

DRB.MWO3 DRB.MWO3 s 8t22t95 Vinyl chloride U ug/L GW

DRB-MWO3 DRB-MWO3 s 12t11t95 1 ,2-Dichlorobenzene U _ysl! _ _

ug/L
GW

DRB.MWO3 DRB-MWO3 S 12t11t95 1 ,2-Dichloroethane U GW

DRB.MWO3 DRB-MWO3 s 12t11t95 1 ,4-Dichlorobenzene U ug/L GW

DRB.MWO3 DRB.MWO3 S 12t11t95 Arsenic U _u_g/! GW

DRB-MWO3 DRB-MWO3 s 12t11t55 Benzene U qs/! GW

DRB-MWO3 DRB-MWO3 s 12t11t95 Carbon Tetrachloride U ug/L GW

DRB-MWO3 DRB.MWO3 s 12t11t95 Chromium 157 ug/L GW

DRB.MWO3 DRB-MWO3 s 12t11t95 Ethylbenzene U ug/L GW

DRB-MWO3 DRB-MWO3 s 12t11t95 Lead U ug/L GW

DRB-MWO3 DRB.MWO3 s 12t11t95 7.4 SU GW

DRB-MWO3 DRB-MWO3 S 12t11t95 Specific Conductance 960 ugf O_S/c,1qr

c_s/! _

ug/L

GW

DRB.MWO3 DRB-MWO3 S 12t11t95 Toluene U GW

DRB-MWO3 DRB.MWO3 S 12t11t95 Trichloroethene 33 GW

]RB-MWO3 DRB.MWO3 s 12t11t95 U uo/L GW
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DRB-MWO3 DRB-MWO3 s 12t11t95 Xylene (Totall U ug/L GW
DRB.MWO3 DRB.MWO3 S 3/1 3/96 1, 1, 1 -Trichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 3/13/96 1 ,1 ,2,2-f etrachloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 3/1 3/96 1, 1,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 S 3/1 3/96 1 1 ,2-Trichloroethane U ug/L GW
)RB.MWO3 DRB.MWO3 S 3/13/96 1 ,1-Dichloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 3/1 3/96 1 ,1 -Dichloroethene U ug/L GW
DRB-MWO3 DRB.MWO3 S 3/1 3/96 1 .1-Dichloropropene U ug/L GW

DRB-MWO3 DRB-MWO3 S 3/1 3/96 1 2,3-Trichlorobenzene U ug/L GW

DRB-MWO3 DRB.MWO3 s 3/1 3/96 1 2.3-Trichloropropane U ug/L GW

DRB.MWO3 DRB.MWO3 s 3/1 3/96 1,2,4-f richlorobenzene U ug/L GW

DRB-MWO3 )RB-MW03 s 3/1 3/96 1 . 2,4-Trimethylbenzene U uS/1, GW

DRB-MWO3 DRB.MWO3 s 3/13/96 1 . 2-Dibromo-3-chloropropane U ug/L GW

DRB.MWO3 DRB.MWO3 s 3/1 3/96 1 ,2-Dibromomethane U ug/L GW
GW)RB.MWO3 DRB.MWO3 S 3/1 3/96 1 ,2-Dichlorobenzene U uo/L

)RB.MWO3 DRB.MWO3 s 3/1 3/96 1 ,2-Dichloroethane U ug/L GW
]RB-MWO3 DRB.MWO3 S 3/1 3/96 1 ,2-Dichloropropane U ug/L GW

)RB.MWO3 DRB-MWO3 s 3/13/96 1 .3,5-Trimethylbenzene U ug/L GW

)RB-MWO3 DRB-MWO3 s 3/13/96 1,3-Dichlorobenzene U !s/L GW

)RB-MW03 DRB.MWO3 S 3/1 3/96 1,3-Dichloropropane U lts1L GW

DRB.MWO3 DRB-MWO3 s 3/1 3/96 1 ,4-Dichlorobenzene 1 ug/L GW

DRB.MWO3 DRB-MWO3 S 3/1 3/96 2.2-Dichloropropane U ug/L GW

DRB.MWO3 DRB.MWO3 s 3/1 3/96 2-Chloroethylvinyl ether U ug/L GW
GWDRB.MWO3 DRB.MWO3 S 3/13/96 2-Chlorotoluene U ug/L

DBB-MWO3 DRB.MWO3 S 3/1 3/96 4-Chloroaniline U ug/L GW
GWDRB-MWO3 DRB.MWO3 s 3/1 3/96 4-lsopropyltoluene U ug/L

DRB.MWO3 DRB-MWO3 s 3/13/96 Arsenic U ug/L GW

DRB.MWO3 DRB.MWO3 s 3/13/96 Benzene U ug/L GW

DRB.MWO3 DRB.MWO3 S 3/1 3/96 Bromobenzene U ug/L
-G-VV
GWDRB-MWO3 DRB-MWO3 s 3/1 3/96 Bro m oc hlo ro m etha ne U ug/L

DRB-MWO3 DRB.MWO3 s 3/1 3/96 Bro m od ic h lo ro m eth a ne U uS/l: GW

DRB.MWO3 DRB-MWO3 s 3/1 3/96 Bromoform U 9s/! GW

DRB.MWO3 DRB.MWO3 s 3/1 3/96 Bromomethane U 9s1!' GW

DRB-MWO3 DRB.MWO3 s 3/1 3/96 Carbon Tetrachloride U ug/L 9w_
GWDRB.MWO3 DRB.MWO3 s 3/1 3/96 Chlorobenzene U ug/L

DRB-MWO3 DRB.MWO3 s 3/13/96 Chloroethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 3t1 3/96 Chloroform U ug/L GW

DRB.MWO3 DRB.MWO3 s 3/1 3/96 Chloromethane U lt.l! GW
GWDRB.MWO3 DRB.MWO3 s 3/1 3/96 Chromium U _ lrell_

DBB.MWO3 DRB.MWO3 s 3/1 3/96 cis- 1, 2-Dichloroethene 2.4 rro/l GW
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DRB-MWO3 DRB.MWO3 s 3/1 3/96 cis- I .3-Dichloropropene U uq/L GW
DRB-MWO3 DRB.MWO3 s 3/1 3/96 Dibromochloromethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 3/1 3/96 Dibromomethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 3/1 3/96 Dichlorodif luoromethane U GW
DRB-MWO3 DRB.MWO3 s 3/1 3/96 Ethylbenzene o.6 GW
DRB.MWO3 DRB.MWO3 s 3/1 3/96 H e x ac h lorobuta d ie ne U uq/L GW
DRB-MWO3 DRB.MWO3 s 3/1 3/96 I so pro pyl be nze ne U uq/L GW
DRB.MWO3 DRB-MWO3 S 3/1 3/96 Lead U uq/L GW
DRB.MWO3 DRB.MWO3 S 3/1 3/96 m.o-Xvlene U ug/L GW
DRB.MWO3 DRB-MWO3 s 3/1 3/96 Methylene chloride U ug/L GW
DRB-MWO3 DRB-MWO3 s 3/1 3/96 Naphthalene U ug/L GW
DR8-MWO3 DRB.MWO3 s 3/1 3/96 n-Butylbenzene U us/L GW
DRB-MWO3 DRB.MWO3 S 3/1 3/96 n-Propylbenzene U _ -ug/L

uq/L
GW

DRB.MWO3 DRB-MWO3 s 3/1 3/96 o-Xylene U GW
DRB-MWO3 DRB.MWO3 s 3/1 3/96 DH 7.5 SU GW
DRB-MWO3 DRB-MWO3 s 3/1 3/96 sec - Butyl be nze ne U us/L GW
DRB-MWO3 DRB.MWO3 s 3/1 3/96 Specific Conductance 1 050 umHOS/cm GW
DRB.MWO3 DRB.MWO3 s 3/1 3/96 Styrene U ug/L GW
DRB.MWO3 DRB.MWO3 s 3/1 3/96 tert-Butylbenzene U ug/L _QW

GWDRB.MWO3 DRB-MWO3 s 3/1 3/96 Tetrac hlo roethe ne U ug/L
DRB.MWO3 DRB.MWO3 S 3/1 3/96 Toluene o.7 us1!:

ug/L
GW

DRB.MWO3 DRB-MWO3 s 3/1 3/96 trans- 1, 2-Dichloroethene U GW
DRB.MWO3 DRB.MWO3 s 3/1 3/96 trans- 1, 3-Dichloropropene U ug/L GW
DRB.MWO3 DRB.MWO3 s 3/1 3/96 Trichloroethene 29 ug/L _-GW

GWDRB.MWO3 DRB-MWO3 s 3/1 3/96 Tric hlorof luoromethane U u-s1!_
us/LDRB.MWO3 DRB.MWO3 s 3/1 3/96 Vinyl chloride U GW

DRB.MWO3 DRB-MWO3 s 3/1 3/96 Xylene (Totall 2.2 ug/L GW
DRB-MWO3 DRB.MWO3 s 6/10/96 1, 1, 1 -Trichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/1 0/96 1 1,2,2-f etr achloroethane U us/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 1 1 ,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 1 1 ,2-Trichloroethane U ug/L GW
DRB.MWO3 DRB.MWO3 S 6/10/96 1 ,1 -Dichloroethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 6/10/96 1 , 1 -Dichloroethene U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 1 , 1 -Dichloropropene U ug/L GW
DRB-MWO3 DRB.MWO3 s 6/1 0/96 1,2,3-Trichlorobenzene U ___r{s/_l,_ GW
DRB.MWO3 DRB.MWO3 s 6/1 0/96 1,2, 3-TrichloroproDane U GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 1,2,4-Trichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/1 0/96 1,2,4-Trimethylbenzene U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 1,2-Dibromo-3-chloropropane U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/10/96 1,2-Dibromomethane U uo/L GW
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DRB.MWO3 DRB-MWO3 S 6/1 0/96 1 ,2-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB.MWO3 S 6/10/96 1 ,2-Dichloroethane U ug/L GW
DRB-MWO3 DRB.MWO3 s 6/1 0/96 1 ,2-Dichloropropane U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/1 0/96 1, 3, 5-Trimethylbenzene U ug/L fcw
DRB.MWO3 )RB.MWO3 s 6/10/96 1 ,3-Dichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 1 ,3-Dichloropropane U ug/L GW
)RB-MWO3 DRB-MWO3 s 6/1 0/96 1 ,4-Dichlorobenzene U ug/L GW
]RB.MWO3 DRB.MWO3 S 6/1 0/96 2,2-Dichloropropane U ug/L GW
)RB.MWO3 DRB-MWO3 S 6/10/96 2-Chlorotoluene U ug/L GW
DRB-MWO3 DRB.MWO3 S 6/10/96 4-Chloroaniline U ug/L GW

DRB-MWO3 DRB.MWO3 s 6/r o/96 Arsenic U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/10/96 Benzene U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 Bromobenzene U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 Bromoc hloromethane U ug/L GW
DRB.MWO3 DRB-MWO3 S 6/10/96 Bro m od ic h loro meth ane U ug/L GW
DRB-MWO3 DRB-MWO3 s 6/10/96 Bromoform U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 Bromomethane U ugi L GW
DRB-MWO3 DRB.MWO3 s 6/10/96 3arbon Tetrachloride U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 Chlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 S 6/10/96 3hloroethane U qell l qW
DRB.MWO3 DRB-MWO3 s 6/10/96 Chloroform U ug/L
DRB.MWO3 DRB.MWO3 S 6/10/96 Chloromethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 6/1 0/96 r 8.8 ug/L GW
DRB-MWO3 DRB-MWO3 S 6/1 0/96 cis- 1, 2-Dichloroethene 3.6 ug/L GW

DRB.MWO3 DRB.MWO3 s 6/1 0/96 cis- 1, 3-Dichloropropene U ug/L I GW
,slt I GWDRB-MWO3 DRB-MWO3 s 6/1 0/96 D ibromochlorometha ne U

DRB-MWO3 DRB-MWO3 S 6/1 0/96 Dibromomethane U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/1 0/96 Dic h lo rodif luo rom etha ne U ug/L GW
DRB.MWO3 DRB-MWO3 s 6/10/96 Ethylbenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 6/1 0/96 H ex ac hlo ro butad ie ne U ug/L GW

DRB-MWO3 DRB.MWO3 S 6/1 0/96 U ug/L GW

DRB-MWO3 DRB-MWO3 s 6/10/96 Lead U ug/L L-9W
DRB.MWO3 DRB.MWO3 S 6/10/96 Methvlene chloride U ug/L GW

DRB-MWO3 DRB.MWO3 S 6/1 0/96 U ug/L GW

DRB.MWO3 DR8-MWO3 s 6/10/96 n-Butylbenzene U eslL I qw
DRB.MWO3 DRB-MWO3 s 6/10/96 n-Propylbenzene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6t10t96 sec-Butylbenzene U ug/L I GW
,s/f.- | Gw"DRB-MWO3 DRB-MWO3 s 6/1 0/96 Styrene U

DRB-MWO3 DRB-MWO3 s 6/10/96 tert-Butvlbenzene U ug/L L G]ry

DRB.MWO3 DRB.MWO3 s 6/10/96 Tetrachloroethene U uq/L GW
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)RB.MWO3 DRB.MWO3 s 6/1 0/96 oluene U ug/L GW

DRB.MWO3 DRB.MWO3 s 6/10/96 trans- 1, 2-Dichloroethene U ug/L GW
DRS.MWO3 DRB.MWO3 s 6/10/96 trans- 1,3-Dichloropropene U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/10/96 richloroethene 36 ug/L GW

DRB.MWO3 DRB.MWO3 s 6/10/96 richlorof luoromethane U ug/L GW

DRB.MWO3 DRB.MWO3 s 6/1 0/96 Vinvl chloride U ug/L GW
DRB.MWO3 DRB.MWO3 s 6/1 0/96 Xylene (Totall U ug/L GW
)RB-MWO3 DRB-MWO3 s 9t24t96 1 , 1 -Trichloroethane U ug/L GW

)RB.MWO3 DRB.MWO3 s 9t24t96 1 .2.2-T etr achloroethane U ug/L GW

)RB.MWO3 DRB.MWO3 s 9t24t96 1, 1,2-Trichloroethane U ug/L GW

)RB-MWO3 DRB-MWO3 s 9t24t96 1 .1-Dichloroethane U ug/L GW

DRB-MWO3 DRB.MWO3 s 9t24t96 1 ,1 -Dichloroethene U ug/L GW

DRB.MWO3 DRB-MWO3 s 9t24t96 1 ,2-Dichlorobenzene U ug/L GW

DRB-MWO3 DRB.MWO3 s 9t24t96 1,2-Dichloroethane U ug/L GW

DRB.MWO3 DRB-MWO3 s 9t24t96 1 ,2-Dichloropropane U ug/L GW

DRB-MWO3 DRB-MWO3 s 9t24t96 1 ,3-Dichlorobenzene U ug/L GW

DRB.MWO3 DRB-MWO3 s 9t24t96 1 ,4-Dichlorobenzene U usl! GW

DRB.MWO3 DRB.MWO3 S 9t24t96 2-Chloroethvlvinvl ether U ug/L GW

DRB-MWO3 DRB.MWO3 S 9t24t96 Arsenic U sslL GW

DRB.MWO3 DRB-MWO3 s 9t24t96 Benzene U ug/L GW

DRB.MWO3 DRB.MWO3 s 9t24t96 Bro m od ic hlo ro m eth a ne U qs/! qw_
GWDRB.MWO3 DRB-MWO3 s 9t24t96 Bromoform U q94L

DRB-MWO3 DRB-MWO3 s 9t24t96 Bromomethane U ug/L GW

DRB-MWO3 DRB-MWO3 S 9t24t96 Carbon Tetrachloride U ug/L GW

)RB-MWO3 DRB-MWO3 s 9t24t96 Chlorobenzene U ug/L GW

DRB-MWO3 DRB-MWO3 s 9t24t96 Chloroethane U ug/L GW

DRB.MWO3 DRB.MWO3 S 9t24t96 Chloroform U ug/L GW

)RB-MWO3 DRB.MWO3 S 9t24t96 Chloromethane U ug/L GW

DRB-MWO3 DRB-MWO3 S 9t24t96 Chromium U ug/L GW

DRB.MWO3 DRB.MWO3 s 9t24t96 cis- 1,3-Dichloropropene U ug/L GW

DRB.MWO3 DRB.MWO3 S 9t24t96 D ibro moc hlo ro m eth ane U l|s4- GW

DRB.MWO3 DRB.MWO3 S 9t24t96 Dichlorodif luoromethane U ysl! GW

DRB.MWO3 DRB-MWO3 S 9t24t96 Ethylbenzene U es{L GW

DRB.MWO3 DRB-MWO3 s 9t24t96 Lead U 99LL GW

DRB.MWO3 DRB-MWO3 s 9t24t96 Methvlene chloride 3.8 ug/L GW

DRB.MWO3 DRB-MWO3 s 9t24t96 Tetrachloroethene U ug/L GW

DRB.MWO3 DRB-MWO3 S 9t24t96 Toluene U ug/L GW

DRB.MWO3 DRB.MWO3 s 9t24t96 trans- 1,2-Dichloroethene U qsl! GW

DRB.MWO3 DRB.MWO3 s 9t24t96 trans- 1,3-Dichloropropene U !tell GW

DRB.MWO3 s 9t24t96 Trichloroethene 34 rtoll GW
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DRB.MWO3 DRB.MWO3 s 9t24t96 Tric hlo ro f luo ro m ethane U ug/L GW
DRB-MWO3 DRB.MWO3 S 9t24t96 Vinyl chloride U us/L GW
DRB.MWO3 DRB-MWO3 S 9t24t96 Xylene (Totall U Ug/L qw

GW_
GW

DRB.MWO3 DRB-MWO3 S 1t7 t97 1, 1, 1 -Trichloroethane U uqi L

DRB.MWO3 DRB-MWO3 s 1t7 t97 l ,1 ,2,2-f etrachloroethane U ug/L
DRB-MWO3 DRB.MWO3 S 1t7 t97 1 1 ,2-Trichloroethane U _ ug/L

ug/L
GW

DRB-MWO3 DRB-MWO3 S 1t7 t97 1, 1,2-Trichloroethane U GW
DRB-MWO3 DRB-MWO3 S 1t7 t97 1 ,1-Dichloroethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 1t7 t97 1 ,1-Dichloroethene U ug/L GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 1 2,3-Trichloropropane U ug/L GW
DRB.MWO3 DRB-MWO3 s 1t7 t97 1, 2,4-Trichlorobenzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 1, 2,4-Trimethylbenzene U ug/L GW
DRB-MWO3 DRB.MWO3 S 1t7 t97 1 ,2-Dibromomethane U ug/L _GW

GWDRB-MWO3 DRB.MWO3 S 1t7 t97 1 .2-Dichlorobenzene U ug/L
DRB.MWO3 DRB.MWO3 s 1t7 t97 1,2-Dichloroethane U ug/L GW
)RB-MWO3 DRB.MWO3 s 1t7 t97 1 ,2-Dichloropropane U _ yell

ug/L
GW

)RB-MWO3 DRB.MWO3 s 1t7 t97 1,3, 5-Trimethylbenzene U GW
)RB-MWO3 DRB-MWO3 s 1t7 t97 1 ,3-Dichlorobenzene U ug/L GW
)RB-MWO3 DRB.MWO3 S 1t7 t97 1 ,3-Dichloropropane U ug/L GW
)RB.MWO3 DRB.MWO3 S 1t7 t97 1 ,4-Dichlorobenzene U ug/L GW
DRB-MWO3 DRB.MWO3 s 1t7 t97 2-Chlorotoluene U ugi L GW
DRB.MWO3 DRB-MWO3 S 1t7 t97 4-Chloroaniline tq-lu

ug/L GW
DRB-MWO3 DRB-MWO3 S 1t7 t97 Arsenic ug/L GW
DRB-MWO3 DRB-MWO3 S 1t7 t97 Benzene U ug/L GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 Bromobenzene U ug/L 9w

GW
GW

DRB-MWO3 DRB.MWO3 S 1t7 t97 Bro mod ic hlo rom eth a ne U ug/L
DRB.MWO3 DRB-MWO3 S 1t7 t97 Bromoform U ug/L
DRB.MWO3 DRB-MWO3 S 1t7 t97 Bromomethane U ug/L GW
DRB-MWO3 DRB.MWO3 S 1t7 t97 Carbon Tetrachloride U ug/L GW
DRB-MWO3 DRB-MWO3 S 1t7 t97 Chlorobenzene U ug/L GW
DRB.MWO3 DRB-MWO3 s 117 t97 Chloroethane U ug/L GW
DRB.MWO3 DRB-MWO3 S 117 t97 Chloroform U ug/L GW
DRB.MWO3 DR8-MWO3 S 1t7 t97 Chloromethane U ug/L GW
DRB-MWO3 DRB-MWO3 s 1t7 t97 Chromium U ug/L GW
DRB.MWO3 DRB.MWO3 S 1t7 t97 cis- 1, 2-Dichloroethene 7.1 GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 cis- 1, 3-Dichloropropene U ug/L GW

DRB.MWO3 DRB.MWO3 s 1t7 t97 D ibro m oc hlo ro m etha ne U ug/L GW
DRB-MWO3 DRB-MWO3 s 1t7 t97 Dibromomethane U _es1! GW

DRB-MWO3 DRB-MWO3 S 1t7 t97 Ethylbenzene U ug/L Gyv
GWDRB-MWO3 DRB.MWO3 S 1t7 t97 Hexac hlorobutadiene U uo/L
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Tvpe

DRB-MWO3 DRB.MWO3 s 1t7 t97 Lead U ug/L GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 Methylene chloride 3 ug/L GW
DRB.MWO3 DRB-MWO3 s 1t7 t97 Naphthalene U ug/L GW
DRB.MWO3 DRB.MWO3 S 1t7 t97 n-Butylbenzene U ug/L GW

GW)RB-MWO3 DRB-MWO3 s 1t7 t97 n-Propylbenzene U ug/L
DRB-MWO3 DRB.MWO3 s 1t7 t97 sec - Butyl be nzene U ug/L GW
DRB-MWO3 DRB.MWO3 s 1t7 t97 tert-Butylbenzene U ug/L GW
DRB-MWO3 DRB.MWO3 S 1t7 t97 Tetrachloroethene U ug/L GW
DRB-MWO3 DRB-MWO3 s 1t7 t97 Toluene U ugi L GW
DRB.MWO3 DRB.MWO3 s 1t7 t97 trans- 1,2-Dichloroethene U ug/L qw_

GWDRB.MWO3 DRB.MWO3 S 1t7 t97 trans- 1, 3-Dichloropropene U ug/L
DRB-MWO3 DRB-MWO3 s 1t7 t97 Trichloroethene 55 ug/L GW
DRB-MWO3 DRB-MWO3 s 1t7 t97 T ric hlo ro f luo ro meth a ne U ug/L GW
DRB.MWO3 DRB.MWO3 S 117 t97 Vinyl chloride U ugi L GW

GWDRB-MWO3 DRB-MWO3 s 1t7 t97 Xylene (Total) U ug/L
GP#54-1 GP#54-1 20 1t21t98 1 1 1 -Trichloroethane 7.7 ug/L GW
GP#54-1 GP#54-1 20 1t21t98 1 1,2,2-T etr achloroethane U ug/L GW
GP#54-1 GP#54-1 20 1nI tgA 1, 1,2-Trichloroethane U ug/L GW

GP#54-l GP#54-1 20 1t21t98 1 ,1-Dichloroethane 4.1
- - gs/L

ug/L
GW
GWGP#54-1 GP#54-1 20 1t21t98 1 ,1-Dichloroethene 2

3P#54-1 GP#54-1 20 1t21t98 1 ,2-Dichlorobenzene U ug/L GW

3P#54-1 GP#54-t 20 1t21t98 1 ,2-Dichloroethane U ug/L ,G-W_
GWGP#54-t GP#54-1 20 1t21t98 1,2-Dichloroethane-d4 (Sl % 96 Vo

GP#54-1 GP#54-1 20 1t21t98 1,2-Dichloropropane U
-_ 

u.g/L

ug/L
9w
GWGP#54-1 GP#54-1 20 1t21t98 1 .3-Dichlorobenzene U

GP#54-1 GP#54-1 20 1t21t98 1 .4-Dichlorobenzene U ug/L GW

GP#54-1 GP#54-1 20 1t21t98 4-Bromofluorobenzene {Sl % 104 oh GW

GP#54-1 GP#54-1 20 1t21t98 Benzene 28 ug/L GW

GP#54-1 GP#54-1 20 1t21t98 Bromodic hloromethane U ug/L GW

GP#54-1 GP#54-1 20 1t21t98 Bromoform U ug/L GW

GPf54-1 GP#54-1 20 1t21t98 Bromomethane U ug/L GW

GP#54-1 GP#54-1 20 1t21t98 Carbon Tetrachloride U ug/L GW

GP#54-1 GP#54-1 20 1t21198 Chlorobenzene U ug/L GW

GP#54-1 3P#54-1 20 1t21t98 Chloroethane U qslL GW

GP#54-1 3P#54-1 20 1t21t98 Chloroform 1.4 ug/L GW*
GWGP#54-1 3P#54-1 20 1t21t98 Chloromethane U ug/L

GP#54-1 3P#54-1 20 1t21tga cis- 1, 2-Dichloroethene 14 ug/L c\ry _

GW
GW

GP#54-1 3P#54-1 20 1t21tga cis- 1, 3-Dichloropropene U u_g/L

ug/LGP#54-1 3P#54-1 20 1t21t98 Dibromoc hloromethane U

GP#54-1 3Pf54-1 20 1t21 198 Dibromofluoromethane (Sl % 99 oh GW
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3P#54-1 GP#54-1 20 1t21t98 Ethylbenzene U uq/L GW
3P#54-1 GP#54-1 20 1t21l9A m,p-Xylene U ug/L GW
3P#54-1 GP#54-1 20 1t21t98 Methylene chloride U US/L GW
3Pf54-1 GP#54-1 20 1t21t98 o-Xylene U us/L GW
GP#54-1 GP#54-1 20 1t21t98 Tetrachloroethene 98 ug/L _ GW-

GWGP#54-1 GP#54-1 20 1t21t98 Toluene U uq/L
GP#54-1 GP#54-1 20 1t21t98 Toluene-d8 (Sl % 98 o/o GW
GP#54-1 GP#54-1 20 1t21 tgB trans- 1, 2-Dichloroethene U ug/L GW
GP#54-1 GP#54-1 20 1t21t98 trans- 1, 3-Dichloropropene U ug/L GW
GP#54-1 GP#54-1 20 1t21198 Trichloroethene 56 ug/L GW
GP#54-1 GP#54-1 20 1t21t98 Tric hlo rof luo ro m etha ne U us/L GW
GP#54-1 GP#54-1 20 1t21t98 Vinyl chloride U us/L GW
GP#54-1 GP#54-1 33 1t21 t98 1, 1, 1 -Trichloroethane U uq/L GW
GP#54-1 GP#54-1 33 1121t98 1 .1 .2,2-T e|Jachloroethane U uq/L GW
GP#54-1 GP#54-1 33 I t21t98 L 1 ,2-Trichloroethane U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 L 1-Dichloroethane U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 1 .1-Dichloroethene U ug/L GW
GP#54-1 GP#54-1 33 1t21 198 1 ,2-Dichlorobenzene U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 1 ,2-Dichloroethane U ug/L GW
GP#54-l GP#54-1 33 1t21t98 1,2-Dichloroethane-d4 (Sl 06 102 oh GW
GP#54-1 GP#54-1 33 1t21t98 1 .2-Dichloropropane U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 1 .3-Dichlorobenzene u _ _"uS/L

ug/L
GW

GP#54-1 GP#54-1 33 1t21t98 1 .4-Dichlorobenzene U GW
GP#54-1 GP#54-1 33 1t21t98 4-Bromofluorobenzene (S| 96 105 Vo GW
GP#54-1 GP#54-1 33 1t21t98 Benzene 19 ug/L qw

GW
GW

GP#54-1 GP#54-1 33 1t21t98 Bro mod ic hlo ro m eth a ne U US/L

GP#54-1 GP#54-1 33 1121t98 Bromoform U ug/L
GP#54-1 GP#54-1 33 1t21tga Bromomethane U ug/L GW
GP#54-1 GP#54-1 33 1t21 t98 Carbon Tetrachloride 13 ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Chlorobenzene U ug/L GW
GPfs4-1 GP#54-1 33 1t21t98 Chloroethane U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Chloroform 13 ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Chloromethane U ug/L GW
GP#54-1 GP#54-1 33 1t21198 cis- 1, 2-Dichloroethene 37 ug/L 9W

GWGP#54-1 GP#54-1 33 1t21t98 cis- 1, 3-Dichloroprooene U ug/L
GP#54-1 GP#54-1 33 I t21t98 Dibromochloromethane U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Dibromof luoromethane (Sl oh 104 Vo GW
GP#54-r GP#54-1 33 1t21t98 Ethvlbenzene U r1911

ug/L
GW

GP#54-1 GPf54-1 33 1t2',t t98 m,p-Xylene U GW
GP#54-1 GP#54-1 33 I t21198 Methvlene chloride U uo/L GW
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| ""0,uUnits I Type
GP#54-1 GP#54-1 33 1t21t98 o-Xylene U us/L I cw

,s7L- -l cw-GP#54-1 GP#54-1 33 1t21tgg Tetrachloroethene 3.6
3P#54-1 GP#54-1 33 1r21tgg oluene U ug/L GW

3P#54-1 GP#54-1 33 1t21tgB oluene-d8 (S) % 97 oh GW
3P#54-1 GP#54-1 33 1t21t98 trans- 1, 2-Dichloroethene U ugi L GW
3P#54-1 GP#54-1 33 1t21tgg trans-1,3-Dichloropropene U ug/L IGW
GP#54-1 GP#54-1 33 1t21t98 richloroethene 200 ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Tric hlorolluo rom etha ne U ug/L GW
GP#54-1 GP#54-1 33 1t21t98 Vinyl chloride U ug/L GW

GP#54-2 GPfl54.2 20 1t21t98 1 ,1-Trichloroethane 7.6 ug/L GW

GP#54-2 GP#54-2 20 1t21tgB 1,2,2-T et achloroethane U ug/L GW
GP#54-2 3P#54-2 20 1t21t98 1 ,2-Trichloroethane U ug/L GW
GPfl54-2 3P#54-2 20 1t21tgg 1 -Dichloroethane 2.6 ug/L GW

3P#54-2 GPi54-2 20 1t21 tg8 1 -Dichloroethene U ug/L GW

3P#54-2 3P#54-2 20 1t21t98 2 - D ic h lo ro be nzene U eelL l GW

3P#54-2 GP#54-2 20 1t21t98 2-Dichloroethane U us/L I cw
--% _- 

[ GW-3P#54-2 GP#54-2 20 1t21tg8 2-Dichloroethane-d  (Sl % 86
3P#54-2 G?#54-2 20 1t21tgB 2-Dichloropropane U ee/L__ I Gry
3P#54-2 GP#54-2 20 1t21tg8 3- D ic hlo robenze ne U ug/L I Gtq
3P#54-2 GP#54-2 20 1t21t98 1 .4-Dichlorobenzene U ug/L lcw
3P#54-2 GP#54-2 20 1t21t98 4-Bromofluorobenzene (Sl % 106 o/o I GW

,g/l- I cW3P#54-2 GP#54-2 20 1t21t98 Benzene U

3Pfl54-2 GP#54-2 20 1t21t98 Bro mod ic h loro meth a ne U ug/L I Cw-ugrf- I GW3P#54-2 GP#54-2 20 1t21t98 Bromoform U

3P#54-2 GP#54-2 20 1121t98 Bromomethane U ug/L GW

3P#54-2 GP#54-2 20 1t21tgB Carbon Tetrachloride U ugi L GW

GP#54-2 GP#54-2 20 1t21t98 Chlorobenzene U ug/L GW

GP#54-2 GP#54-2 20 1t21t98 Chloroethane U us/L I cw- fu/a I GW-GP#54-2 GP#54-2 20 1t21t98 Chloroform U

GP#54-2 GP#54-2 20 1t21t98 Chloromethane U ug/L I -qw
3P#54-2 GP#54-2 20 1t21t98 cis- 1 .2-Dichloroethene 22 ug/L L G]ry

GP*54-2 GP#54-2 20 1t21t98 cis- 1,3-Dichloropropene U ug/L LqW
GP#54-2 GP#54-2 20 1t21t98 D ibro moc h lo rom eth a ne U

3P#54-2 GP#54-2 20 1t21tgg Dibromofluoromethane (Sl % 96

3P#54-2 GP#54-2 20 1t21l9A Ethylbenzene U

GPi54,2 GP#54-2 20 1t21tgg m,p-Xylene U !,tslL GW

GP#54-2 GP#54-2 20 1t21tgB Methylene chloride U us/L I GW

-us/L 
- 

I 
-ew

GPfl54.2 GP#54-2 20 1t21tgg o-Xylene U

GP#54-2 GPfl54-2 20 1t21t98 Tetrac h lo roethe ne 130 ug/L I Gtry

GP#54-2 GP#54-2 20 1t21t98 Toluene U uo/L GW
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f.yp"
GWGP#54-2 GP#54-2 20 1t2 /98 Toluene-d8 (Sl % 91 oh

GP#54-2 GP#54-2 20 1t2 /98 trans- 1,2-Dichloroethene U uq/L GW
GP#54-2 GP#54-2 20 1t2 /98 trans- 1 . 3-Dichloropropene U ug/L GW
GP#54-2 GP#54-2 20 1t2 /98 richloroethene 120 ug/L GW
GP#54-2 GP#54-2 20 1t2 /98 Tric hlo ro f luoro metha ne U us/L GW
GP#54-2 GP#54-2 20 1t2 /98 Vinyl chloride U ug/L GW
GP#54-2 GP#54-2 33 1t2 /98 1, 1, 1 -Trichloroethane 14 ug/L GW

P#54-2 GP#54-2 33 1t2 /98 1 1 2,2-Tetrachloroethane U uq/L GW
P#54-2 GPt54-2 33 1t2 /98 1, 1,2-Trichloroethane U ug/L GW

3P#54-2 GP#54-2 33 1t2 /98 1 ,1-Dichloroethane 5.3 ug/L GW
3Pfl64-2 GPfl54.2 33 1t21t98 1 ,1-Dichloroethene 3.9 ug/L GW
3P#54-2 GP#54-2 33 1t21t98 1 ,2-Dichlorobenzene U us/L GW
3P#54-2 GP#54-2 33 1t21t98 1 ,2-Dichloroethane U US/L GW
3P#54-2 GP#54-2 33 1t21t98 1,2-Dichloroethane-d4 (Sl % 92 oh GW
3P#54-2 GP#54-2 33 1t21tg8 1 ,2-Dichloropropane U us/L GW
3P#54-2 GP#54-2 33 1t21t98 1 ,3-Dichlorobenzene U ug/L GW
3P#54-2 GP#54-2 33 1t2 /98 1 .4-Dichlorobenzene U us/L GW
3P#54-2 GP#54-2 33 1t21 tgB 4-Bromofluorobenzene {S} 0,6 111 olo GW
GP#54-2 GP#54-2 33 1t21t98 Benzene 110 ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Bro mod ic hloro meth a ne U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Bromoform U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Bromomethane U ug/L GW-

GWGPfl54-2 GP#54-2 33 1t21t98 Carbon Tetrachloride U ug/L
GPfi54.2 GP#54-2 33 1t21t98 Chlorobenzene U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Chloroethane U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Chloroform 40 ug/L 9IV

GWGP#54-2 GP#54-2 33 1t21t98 Chloromethane U ug/L
GP#54-2 GP#54-2 33 1t21t98 cis- 1,2-Dichloroethene 51 ug/L GW
GP#54-2 GP#54-2 33 1t21tg8 cis-1,3- U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Dibromoc hloromethane U GW
GP#54-2 GP#54-2 33 1t2 /98 Dibromofluoromethane (Sl % 101 oh GW
GP#54-2 GP#54-2 33 1t21t98 Ethylbenzene U ug/L G,W

GWGP#54-2 GP#54-2 33 1t21t98 X U ug/L
GP#54-2 GP#54-2 33 1t21t98 Methylene chloride U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 o-x U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Tetrachloroethene 29 ug/L GW
GP#54-2 GP#54-2 33 112 /98 Toluene U ug/L _GW-

GWGPfl54.2 GP#54-2 33 1t21t98 Toluene-d8 {Sl 0,6 98 oh

GP#54-2 GPfl54.2 33 1t21t98 trans- 1, 2-Dichloroethene U ug/L GW

GP#54-2 GP#54-2 33 1t21t98 trans- 1,3-Dichloropropene U uq/L GW
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I_vp_q
GWGP#54-2 GP#54-2 33 1t21t98 Trichloroethene 100 ug/L

GP#54-2 GP#54-2 33 1t21t98 ric hlorof luoromethane U ug/L GW
GP#54-2 GP#54-2 33 1t21t98 Vinyl chloride 23 ug/L GW
3P#54-3 3P#54-3 20 1t21tgA 1, 1, 1 -Trichloroethane 5.7 usll _

ug/L
GW

3P#54-3 3P#54-3 20 1t21tgB 1, 1,2,2-T etr achloroethane U GW
3P#54-3 3P#54-3 20 1t21t98 1 I ,2-Trichloroethane U ug/L GW
3P#54-3 GP#54-3 20 1t21t98 1 .1-Dichloroethane 2.8 ug/L 9w

GW3P#54-3 GP#54-3 20 1t21 t98 1 ,1-Dichloroethene U yel!
ug/L3P#54-3 GP#54-3 20 1t21t98 1 ,2-Dichlorobenzene U GW

3P#54-3 GP#54-3 20 1t21tgg 1 ,2-Dichloroethane U ug/L GW
GPf54-3 GP#54-3 20 1t21tgB 1,2-Dichloroethane-d4 (Sl % 94 oh GW
GP#54-3 GP#54-3 20 1t21 tgA 1 ,2-Dichloropropane U ug/L GW
GP#54-3 GP#54-3 20 1t21 tgA 1 .3-Dichlorobenzene U ug/L GW
GP#54-3 GP#54-3 20 1t21 t98 1 ,4-Dichlorobenzene U ug/L GW
GP#54-3 GP#54-3 20 1t21 t98 4-Bromofluorobenzene (Sl 96 104 o/o GW
GP#54-3 GP#54-3 20 1t21 tg8 Benzene 2.7 ug/L GW
GP#54-3 GP#54-3 20 1t21tga Bromodic hloromethane U ug/L GW
GP#54-3 GP#54-3 20 1t21t98 Bromoform U _ gSlL __ _

ug/L
GW

GP#54-3 GP#54-3 20 1t21t98 Bromomethane U GW

GP#54-3 GP#54-3 20 1t21t98 Carbon Tetrachloride U ug/L GW
GP#54-3 GP#54-3 20 1t21t98 Chlorobenzene U ug/L GW

GP#54-3 GP#54-3 20 1t21t98 Chloroethane U u9/L GW

GP#54-3 GP#54-3 20 1t21t98 Chloroform U ugi L GW
GP#54-3 GP#54-3 20 1121 t98 Chloromethane U ug/L GW

GP#54-3 GP#54-3 20 1t21t98 cis- 1,2-Dichloroethene 59 E ugi L GW

GP#54-3 GP#54-3 20 1t21 tgA cis- 1,3-Dichloropropene U ug/L GW

GPf54-3 GP#54-3 20 1t21 t98 D ibro m oc hlo rom€th a ne U ug/L GW

GP#54-3 GP#54-3 20 1t21 t98 Dibromofluoromethane (Sl 96 100 oh GW

GP#54-3 GP#54-3 20 1t21tg8 Ethylbenzene U ug/L GW

GP#54-3 GP#54-3 20 1t21tgA m,p-Xylene U ug/L GW

3P#54-3 GP#54-3 20 1t21t98 Methylene chloride U ug/L GW

3P#54-3 GP#54-3 20 1t21tgg o-Xylene U ug/L GW

3P#54-3 GP#54-3 20 1t21tgB Tetrachloroethene 24 ug/L GW

3P#54-3 GP#54-3 20 1t21tgA Toluene U ug/L GW

3P#54-3 GPf54-3 20 1t21t98 Toluene-d8 (Sl % 95 oh GW

3P#54-3 GP#54-3 20 1t21t98 trans- 1, 2-Dichloroethene U ug/L GW

3P#54-3 GP#54-3 20 1t21t98 trans- 1, 3-Dichloropropene U us/!:
ug/L

GW

3P#54-3 GP#54-3 20 1t21t98 Trichloroethene 53 E GW

3P#54-3 GP#54-3 20 1t21t98 Trichlorof luoromethane U es/L GW

3P#54-3 GP#54-3 20 1t21t98 Vinvl chloride U uo/L GW
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GP#54-3 GP#54-3 34 1t21t98 l, 1, 1 -Trichloroethane 22 GW
GP#54-3 GPf54-3 34 1t21t98 1,1,2,2-T etrachloroethane U ug/L GW
GP#54-3 GP#54-3 34 1t21t98 1 . 1 . 2-Trichloroethane U ug/L GW
3P#54-3 GP#54-3 34 1t21t98 1 .1 -Dichloroethane 4.1 ug/L GW
3P#54-3 GP#54-3 34 1t21t98 I .1-Dichloroethene 4.5 ug/L GW
GP#54-3 GP#54-3 34 1t21tgg 1 ,2-Dichlorobenzene U ug/L GW
GP#54-3 GPf 54-3 34 1t21t98 1 ,2-Dichloroethane U ug/L GW
GP#54-3 GP#54-3 34 1t21t98 1,2-Dichloroethane-d4 (Sl 06 90 % GW
GP#54-3 3P#54-3 34 I t21t98 1 .2-Dichloropropane U ug/L GW
GP#54-3 3P#54-3 34 1t21t98 1,3-Dichlorobenzene U ug/L GW
GP#54-3 3P#54-3 34 1t21t98 1 ,4-Dichlorobenzene U ug/L GW
GP#54-3 GP#54-3 34 1t21t98 4-Bromofluorobenzene (S) % 111 o/o GW
3P#54-3 GP#54-3 34 1t21tgA 170 ug/L GW
3Pf54-3 GP#54-3 34 1t21t98 U ug/L GW
GPf54-3 GP#54-3 34 1t21t98 form U - - 9s1!-

ug/L
GW

GP#54-3 GP#54-3 34 1121t98 U GW
GP#54-3 GP#54-3 34 1t21t98 arbon Tetrachloride 19 ug/L GW
GP#54-3 GP#54-3 34 1t21t98 U ug/L GW
3Pf54-3 GP#54-3 34 1t21t98 U ug/L GW
GP#54-3 GP#54-3 34 1t21198 hloroform 35 !1e/1 GW

GP#54-3 GPf54-3 34 1t21t98 U ug/L .qw
GWGP#54-3 GP#54-3 34 1t21 1 ,2-Dichloroethene 38 ug/L

GPf 54-3 GP#54-3 34 1t21t98 1,3-Dichlor U ug/L GW_

GWGP#54-3 GP#54-3 34 1t21t98 Dibromoc hloromethane U ug/L

GP#54-3 GP#54-3 34 1t21t98 Dibromofluoromethane (S) % 96 % GW

GP#54-3 GP#54-3 34 1t21t98 Ethylbenzene U ug/L GW

GP#54-3 GP#54-3 34 1t21t98 m.p-Xylene U ug/L GW

GP#54-3 GP#54-3 34 1t21t98 chloride U ugi L GW

GP#54-3 GP#54-3 34 1t21t98 X U _rtsll
ug/L

GW

GP#54-3 GP#54-3 34 1t21t98 Tetrachloroethene 40 GW

GP#54-3 GP#54-3 34 1t21t98 Toluene U ug/L GW

GP#54-3 GP#54-3 34 1t21t98 Toluene-d8 (Sl % 100 oh GW

GP#54-3 GP#54-3 34 1t21t98 trans- 1,2-Dichloroethene U , _, ug/L
ug/L

GW

GP#54-3 GP#54-3 34 1t21tgg trans- 1 .3-Dichloropropene U GW

GP#54-3 GP#54-3 34 1t21t98 Trichloroethene 110 ug/L GW

GP#54-3 GP#54-3 34 1t21t98 Tric h lorof luo ro meth a ne U ug/L GW

GP#54-3 GP#54-3 34 1t21t98 Vinvl chloride 11 us{! GW

GP#54-4 GP#54-4 20 1t21t98 1, 1 . 1 -Trichloroethane U ug/L GW

GP#54-4 GP#54-4 20 1t21tga 1,1,2,2-f etrachloroethane U ug/L GW

GP#54-4 GPil54.4 20 1t21t98 1 . 1 . 2-Trichloroethane U uq/L GW
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GP#54-4 GP#54-4 20 1t21t98 1 -Dichloroethane U ug/L GW
GP#54-4 GP#54-4 20 1t21198 1 -Dichloroethene U ug/L GW
GP#54-4 GP#54-4 20 1t21t98 2-Dichlorobenzene U ug/L GW
GP#54-4 GP#54-4 20 1t2"t t98 2-Dichloroethane U ug/L GW
GP#54-4 3P#54-4 20 1t21 t98 1,2-Dichloroethane-d4 {Sl % 92 % GW
3P#54-4 GP#54-4 20 1t21t98 1 ,2-Dichloropropane U ug/L GW
3P#54-4 GP#54-4 20 1t21t98 1 ,3-Dichlorobenzene U ug/L GW
3P#54-4 GP#54-4 20 1t21t98 1 ,4-Dichlorobenzene U ug/L GW
3P#54-4 GP*54-4 20 1t21t98 4-Bromofluorobenzene (Sl % 106 o/o GW
3Pfl54-4 GP#54-4 20 1t21tgB Benzene U ug/L GW
3P#54-4 GP#54-4 20 1t21t98 Bro mod ic hlo rom etha ne U ug/L GW
3P#54-4 GP#54-4 20 1t21t98 Bromoform U ug/L GW
3P#54-4 GP#54-4 20 1t21 tga Bromomethane U ug/L GW
GP#54-4 GPfl54.4 20 1121 tgB Carbon Tetrachloride U ug/L GW
GP#54-4 GP#54-4 20 1t21t98 Chlorobenzene U ug/L GW
GP#54-4 GP#54-4 20 1t21t98 Chloroethane U ug/L lgw
3P#54-4 GP#54-4 20 1t21t98 Chloroform U ug/L GW
GP#54-4 GPf54-4 20 1t21t98 Chloromethane U ug/L GW
GP#54-4 GP#54-4 20 1t21t98 cis- 1 .2-Dichloroethene U ug/L I qrv
GP#54-4 GP#54-4 20 1t21t98 cis- 1,3-Dichloropropene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 D ibro m oc hlo rometh ane U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 Dibromofluoromethane (Sl % 94 oh GW

GPfl54-4 GP#54-4 20 1t21 t98 Ethylbenzene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 m,p-Xylene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 Methylene chloride U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 o-Xylene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 Tetrachloroethene U ug/L Lqry
GP#54-4 GP#54-4 20 1t21t98 Toluene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 Toluene-d8 (Sl % 97 oh GW

GP#54-4 GP#54-4 20 1t21t98 trans- 1, 2-Dichloroethene U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 trans- 1, 3-Dichloropropene U ltslL--l-gW
GP#54-4 GP#54-4 20 1t21t98 Trichloroethene 1.1 ug/L GW

GPi54-4 GP#54-4 20 1t21t98 Trichlorof luoromethane U ug/L GW

GP#54-4 GP#54-4 20 1t21t98 Vinyl chloride U ug/L GW

GP#54-4 GP#54-4 36 1t21t98 1 ,1 ,1 -Trichloroethane U GW

GPS54-4 GP#54-4 36 1t21t98 l, 1,2,2-T etr achloroethane U !rsl! GW

GP#54-4 GP#54-4 36 1t21t98 1 . 1,2-Trichloroethane U ug/L GW

GP#54-4 GP#54-4 36 1t21t98 1 , 1 -Dichloroethane U ug/L GW

GP#54-4 GP#54-4 36 1t21t98 1 .1-Dichloroethene U ug/L GW

3P#54-4 GP#54-4 36 1t21t98 1 ,2-Dichlorobenzene U uq/L GW
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GP#54-4 GP#54-4 36 1t21t98 1 ,2-Dichloroethane U us/L GW
3P#54-4 GP#54-4 36 1t21t98 1,2-Dichloroethane-d4 (Sl 06 98 % GW
3P#54-4 3P#54-4 36 1t21t98 1 ,2-Dichloropropane U Uq/L GW
3P#54-4 GP#54-4 36 1t21t98 1 .3-Dichlorobenzene U uq/L qul

GW3P#54-4 GP#54-4 36 1t21t98 1 ,4-Dichlorobenzene U ug/L
3P#54-4 GP#54-4 36 1t21t98 4-Bromofluorobenzene (S) 0,6 105 % _GW_,

GW3P#54-4 GP#54-4 36 1t21t98 Benzene U ug/L
3P#54-4 GP#54-4 36 1t21t98 Bromodic hloromethane U ug/L GW
GP#54-4 GP#54-4 36 1t21t98 Bromoform U us/L
GP#54-4 GP#54-4 36 1t21t98 Bromomethane U uq/L
GP#54-4 GP#54-4 36 1t21t98 Carbon Tetrachloride U ug/L
GP#54-4 GP#54-4 36 1t21t98 Chlorobenzene U ug/L
GP#54-4 GP#54-4 36 1t21tgg Chloroethane U ug/L GW
GP#54-4 GP#54-4 36 1t21tSB Chloroform U ug/L GW
GPfl54.4 GP#54-4 36 1t21t98 Chloromethane U ug/L 9w

.G-W

GW
GP#54-4 GP#54-4 36 1t21t98 cis- 1, 2-Dichloroethene U ug/L
GP#54-4 GP#54-4 36 1t21t98 cis- 1,3-Dichloropropene U ug/L
GP#54-4 GP#54-4 36 1t21t98 D ibromoc hlo ro m eth a ne U us/L GW
GP#54-4 GP#54-4 36 1t21tgB Dibromofluoromethane (Sl 96 96 96 GW
GP#54-4 GPfi54.4 36 1121t98 Ethylbenzene U 9w

GWGPi54-4 GP#54-4 36 1t21t98 m,o-Xvlene U us/L
GP#54-4 GP#54-4 36 1t21t98 Methylene chloride U ug/L GW
GP#54-4 GP#54-4 36 1t21t98 o-Xylene U ug/L GW
GP#54-4 GP#54-4 36 1t21t98 Tetrachloroethene U ug/L lcw

tcwGPfi54-4 GPt54-4 36 1t21t98 Toluene U ug/L
GP#54-4 GP#54-4 36 1t21t98 Toluene-d8 (Sl % 95 oh GW
GP#54-4 GP#54-4 36 1t21t98 trans- 1, 2-Dichloroethene U ug/L GW
GP#54-4 GP#54-4 36 1t21t98 trans- 1 . 3-Dichloropropene U ug/L qw

GWGP#54-4 GP#54-4 36 1t21tgB Trichloroethene U ug/L
GP#54-4 GP#54-4 36 1121t98 Trichlorof luoromethane U ug/L GW
GP#54-4 GP#54-4 36 1t21t98 Vinyl chloride U ug/L lcw

f- cwGPAlO-1 GPAlO-1 22 12t18t97 1, 1. 1 -Trichloroethane U ug/L
GPA1O.1 GPA1O.1 22 12t18t97 1, 1 .2,2-f et achloroethane U ug/L gw

GWGPA1O.1 GPAlO-1 22 12t14t97 1 , 1 ,2-Tric hloroethane U ug/L
GPA1O.1 GPA1O.1 22 12t18t97 1 ,1 -Dichloroethane U ug/L IGW

t- cw_-GPA1O.1 GPA1O.1 22 t2t1at97 1 ,1 -Dichloroethene U ug/L
GPAIO.l GPA1O.1 22 12t14t97 1 ,2-Dichlorobenzene U ug/L GW
GPAlO-1 GPA1O.1 22 12t18t97 1 ,2-Dichloroethane U ug/L GW

GWGPA1O.1 GPA1O.1 22 12t18t97 1.2-Dichloroethane-d4 (Sl % 88 %

GPAl O-1 GPA1O.1 ?? 12t18t97 1 .2-DichlorooroDane U uo/L GW
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GPA1O.1 GPA1O.1 22 12t18t97 1 ,3-Dichlorobenzene U ug/L GW
3PA10-1 GPAlO-1 22 12t18t97 1 ,4-Dichlorobenzene U ug/L GW
GPA1O.1 GPAlO-1 22 12t18t97 4-Bromofluorobenzene (Sl % 111 o/D GW
GPAlO-1 GPAlO-1 22 12t18t97 Benzene U ug/L GW
GPA1O.1 GPA1O.1 22 12t18t97 Bromodichloromethane U ug/L GW
GPA1O.1 GPA1O.1 22 12t18t97 Bromoform U ug/L GW

GPA1O.1 GPA1O.1 22 1U1At97 Bromomethane U ug/L GW
GPAlO-1 GPA1O.1 22 12t18t97 Carbon Tetrachloride U ug/L GW
GPA1O.1 GPA1O.1 22 12t18t97 Chlorobenzene U ug/L GW

GPA1O.1 GPA1O.1 22 12t18t97 Chloroethane U ug/L GW

3PA 1 0-1 GPA1O.1 22 12t18t97 Chloroform U ug/L GW

GPA1O.1 GPA1O.1 22 12t18t97 Chloromethane U ug/L GW

GPA1O.1 GPAl O-1 22 12t14t97 cis- 1, 2-Dichloroethene U ug/L GW

3PAI O-1 3PA10-1 22 12t18t97 cis- 1, 3-Dichloropropene U ug/L GW

3P410-1 SPAIO-1 22 12t18t97 Dibromoc hlorom eth a ne U ug/L GW

3PA 1 0-1 3PA10-1 22 1U1At97 Dibromofluoromethane (Sl 0/6 99 Vo GW

3PA 1 0-1 GPA1O.1 22 12t18t97 Ethylbenzene U ug/L GW

3PA10-1 GPA1O.1 22 12t18t97 n,p-Xylene U ug/L GW

3PAI O-1 GPAl O-1 22 12t18t97 Methylene chloride U ug/L GW

sPA10-1 GPA1O.1 22 12t18t97 r-Xvlene U ug/L GW

sPA10-1 GPAlO-1 22 12t18t97 Ietrachloroethene U ug/L GW

3PA10-1 GPA1O.1 22 12t18t97 Toluene U ug/L GW

GPAlO-1 GPA1O.1 22 12t18t97 Toluene-d8 (Sl % 109 Vo GW

GPAlO-1 GPA1O.1 22 12t18t97 rans- 1, 2-Dichloroethene U ug/L GW

GPA1O.1 GPAlO-1 22 12t18t97 trans- 1, 3-Dichloropropene U ug/L GW

GPAlO-1 GPA1O.1 22 12t18t97 Trichloroethene U !rs/! GW

GPAlO.I GPAl O-1 22 12t18t97 Tric hloro f luo ro m etha ne U ug/L GW

GPAlO-1 GPA1O.1 22 12t18t97 Vinvl chloride U ug/L GW

GPAIO-1 GPAl O-1 35 12t18t97 1, 1, 1 -Trichloroethane U ug/L GW

GPA1O.1 GPA1O.1 35 12t18t97 1 1,2, 2-T etr achloroetha ne U ug/L GW

GPA1O.1 GPAlO-1 35 12t18t97 1, 1,2-Trichloroethane U ug/L GW

GPA1O.1 GPAlO-1 35 12t18t97 1 .1-Dichloroethane U ug/L GW

GPAlO-1 GPA1O.1 35 12t18t97 1 , 1 -Dichloroethene U ug/L GW

GPAlO-1 GPA1O.1 35 12t1At97 1 ,2-Dichlorobenzene U ug/L GW

GPAlO-1 GPA1O.1 35 12t18t97 1 ,2-Dichloroethane U ug/L GW

GPAlO-1 GPA1O.1 35 12t18t97 1,2-Dichloroethane-d4 (Sl % 96 % GW

GPA1O.1 GPA1O.1 35 12t18t97 1 ,2-Dichloropropane U YSll= GW

GPA1O.1 GPAlO-1 35 12t18t97 1 ,3-Dichlorobenzene U ug/L GW

GPAlO-1 GPAl O-1 35 12t18t97 1 ,4-Dichlorobenzene U ug/L GW

GPAlO-1 GPA1O.1 35 12t18t97 4-Bromofluorobenzene (Sl % 113 Vo GW
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GPA1O.1 GPA1O.1 35 12t18t97 Benzene U uslL I clry
GPA1O.1 GPA1O.1 35 12t18197 Bromod ichloromethane U usiL i cW
GPA1O.1 GPAlO.I 35 12t18t97 Bromoform U ug/L I cw
GPAlO-1 GPA1O.1 35 12t18t97 Bromomethane U us/L I cw
GPA1O.1 GPA1O.1 35 12t18t97 Carbon Tetrachloride U !le/! 1 Grv
GPA1O.1 GPAlO.I 35 12t18t97 Chlorobenzene U 9s4L _l clv
GPA1O.1 GPA1O.1 35 12t18t97 Chloroethane U us/! I Gry
GPA1O.1 GPA1O.1 35 12t',t8t97 Chloroform U us{! I qw
GPA1O.1 GPAlO-1 35 12t18t97 Chloromethane U us/L I cw
3PA10-1 GPAlO-1 35 12t18t97 cis- 1, 2-Dichloroethene U ug/L I cw
3PA10-1 GPA1O.1 35 12t18t97 cis- 1,3-Dichloropropene U .us/L I cry
GPAlO-1 GPA1O.1 35 12t18t97 D ibro m oc hlo rom etha ne U ys/! I qyv
GPA1O.1 GPAlO-1 35 12t18t97 Dibromof luoromethane (Sl 06 99 ?y Lcw
GPAlO-1 GPA1O.1 35 12t18t97 Ethylbenzene U us/L I cw
GPA1O.1 GPAlO-1 35 12t18t97 m,p-Xylene U 9s_11 _ _l GW

GPAlO-1 GPAlO-1 35 1A1at97 Methylene chloride U us/L I cW
,g1! I GWGPA1O.1 GPA1O.1 35 12t18t97 o-Xylene U

GPA1O.1 GPAlO-1 35 12t14t97 Tetrac hloroethene U us/L I cw
,s/a t GWGPAlO-1 GPA1O.1 35 12t18t97 Toluene U

3PAI O-l GPA1O.1 35 12t18t97 Toluene-d8 (Sl % 107 a_ lgw
3PA10-1 GPAlO-1 35 12t18t97 trans- 1, 2-Dichloroethene U 9s/1 , ,l- cw
GPAl O-1 sPA10-1 35 12t18t97 trans- 1, 3-Dichloropropene U us/! I Gw
GPA1O.1 3PA 1 0-1 35 12t18t97 Trichloroethene U !l=1! I GW

GPA1O.1 3PA10-1 35 12t18t97 Trichlorof luoromethane U us{! L 9!v
GPA1O.1 SPAIO-l 35 12t18t97 Vinyl chloride U us_/1 l_G_w
GPAlO-2 3PA 1 0-2 22 ta1at97 1 . 1, 1 -Trichloroethane U USI! 1 GW

GPAl O-2 3PA10-2 22 12t18t97 1 2,2-Tetrachloroethane U vs4 I qw
GPAl O-2 GPAl O-2 22 12t18t97 1 2-Trichloroethane U us/L I Gw

;s/L _ __ J_ cyyGPAl O-2 GPA1O.2 22 12t18t97 1 -Dichloroethane 6.2

GPA1O.2 GPA1O.2 22 12t18197 1 -Dichloroethene U us/L I cW
_vs/!, I cwGPA1O.2 GPAl O-2 22 12t18t97 1 -Dic hlorobenzene U

GPAIO-2 GPA 10.2 22 12t18t97 1 Dichloroethane U us/L I GW

-x 
-I GWGPA1O.2 GPA1O.2 22 12t18t97 1,2-Dichloroethane-d4 (Sl % 103

GPAl O-2 GPAlO-2 22 12t18t97 1.2-Dichloropropane U _fsl! I GW

GPAlO-2 GPA1O.2 22 12t18t97 1 ,3-Dichlorobenzene U uel! I GW

GPA1O.2 GPA1O.2 22 12t18t97 1 ,4-Dichlorobenzene U esll I cW
GPA1O.2 GPA1O.2 22 12t18t97 4-Bromofluorobenzene (Sl % 106 % L _qlv
GPA1O.2 GPA1O.2 22 12t18197 Benzene U us/L I GW

_ys1L I qW--GPAlO-2 GPA1O.2 22 12t18t97 Bromod ic hlorom etha ne U

GPAIO-2 GPA1O.2 22 12t18t97 Bromoform U uq/L I GW

SAFKLEEN95.xls Safety-Kleen-Data Page 39 of 68 1/19/99



Wichita, Kansas

Station lD Mao lD

Well
Comp.
Deoth

Sample
Depth

Sample
Date Parameter Result

Lab.
Qualifier

Other
Oualifier Units

Media

-Ttpg
GWGPAlO-2 GPAlO-2 22 12t18t97 Bromomethane U ug/L

GPA1O.2 GPA1O.2 22 12t18t97 Carbon Tetrachloride U ug/L GW

GPAlO-2 GPAlO-2 22 12t18t97 Chlorobenzene U ug/L GW

GPA1O.2 GPA 1 O-2 22 12t18t97 Chloroethane U us./,!
ug/L

9W
GWGPAlO-2 GPA1O.2 22 12t18t97 Chloroform U

3PA10-2 GPA1O.2 22 12t18t97 Chloromethane U ug/L GW

sPA 1 0-2 GPA1O.2 22 12t18t97 cis- 1 .2-Dichloroethene U ug/L GW

3PA10-2 GPA1O.2 22 12t18t97 cis- 1,3-Dichloropropene U ug/L GW

3PA10-2 GPAl O-2 22 12t18t97 D ibrom oc hlo rom etha ne U ug/L GW

GPA1O.2 GPA1O.2 22 12t18t97 Dibromofluoromethane lS) % 101 o/o GW

GPA1O.2 GPA1O.2 22 12t18t97 Ethylbenzene U ug/L GW

GPAlO-2 GPAl O-2 22 12t18t97 m,p-Xylene U !g/L GW

GPA1O.2 3PA 10-2 22 12t18t97 Methylene chloride U ug/L GW

GPAlO-2 SPAI O-2 22 12t18t97 o-Xvlene U

- 
9s/1,-
ug/L

GW

GPA1O.2 GPA 1 0.2 22 12t18t97 Tetrachloroethene 6.8 GW

GPA1O.2 GPA1O.2 22 12t18t97 Toluene U ugi L GW

3PA10-2 GPA1O.2 22 12t18t97 Toluene-d8 (Sl % 102 Vo GW

GPAlO-2 GPAlO-2 22 12t14t97 trans- 1,2-Dichloroethene U ug/L GW

GPA1O.2 GPA1O.2 22 12t18t97 trans- 1, 3-Dichloropropene U ug/L GW

GPA1O.2 GPA1O.2 22 12t18t97 Trichloroethene 2.1 ug/L GW

3PA 1 0-2 GPA1O.2 22 12t18t97 T ric hlorof luo rometha ne U ug/L GW

3P410-2 GPAlO-2 22 12t18t97 Vinyl chloride U ug/L GW

3PA10-2 GPA1O.2 36 12t18t97 1, 1, 1 -Trichloroethane U ug/L GW

3PA10-2 GPA1O.2 36 't2t18t97 1 1,2,2-T etr achloroethane U us/,!
ug/L

GW

3PA10-2 GPA1O.2 36 12t18t97 1 1 ,2-Trichloroethane U 9W
GW3PA10-2 GPA1O.2 36 12t18t97 1 ,1-Dichloroethane U _us/!

GPA1O.2 GPA1O.2 36 12t18t97 1 ,1-Dichloroethene U ug/L GW

GPAlO-2 GPA1O.2 36 12t18t97 1 ,2-Dichlorobenzene U ug/L GW

3PA10-2 GPA1O.2 36 lu1at97 1 ,2-Dichloroethane U qsll _
o/o

GW

GPA1O.2 GPAlO-2 36 12t18t97 1.2-Dichloroethane-d4 (Sl % 100 GW

GPA 1O-2 GPA1O.2 36 12t18t97 1 ,2-Dichloropropane U ug/L GW

GPA1O.2 GPA1O.2 36 12t18t97 1 .3-Dichlorobenzene U ug/L GW

GPAlO-2 GPA1O.2 36 12t18t97 1 ,4-Dichlorobenzene U ug/L GW

GPA1O.2 GPA1O.2 36 12t18t97 4-Bromof luorobenzene (S) % 114 oh GW

GPAIO.2 GPA1O.2 36 12t18t97 Benzene U ug/L GW

GPAIO.2 GPAl O-2 36 12t18t97 Bromodichloromethane U ug/L GW

GPA1O.2 GPA1O.2 36 12t18t97 Bromoform U vel! GW

GPA1O.2 GPA1O.2 36 12t18t97 Bromomethane U ug/L GW

GPA1O.2 GPA1O.2 36 12t18t97 Carbon Tetrachloride U ug/L GW

GPA1O.2 GPAlO-2 36 12t18t97 Chlorobenzene U uq/L GW
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GPAl O-2 GPA1O.2 36 12t18t97 Chloroethane U ug/L GW
3PA10-2 GPAlO-2 36 12t18t97 Chloroform U ug/L GW
3PAr O-2 GPAlO-2 36 12t18t97 Chloromethane U ug/L GW
sPA 1 0-2 GPAlO-2 36 t2t1at97 cis- 1,2-Dichloroethene U ug/L GW
GPA1O.2 3PA 10-2 36 12t18t97 cis- 1 .3-Dichloropropene U ug/L GW
GPA1O.2 3PA10-2 36 12t18t97 D ibro moc h lo ro m etha ne U ug/L GW
GPA1O.2 3PA10-2 36 12t18t97 Dibromofluoromethane (Sl 96 100 % GW
GPA1O.2 GPA 1O-2 36 12t18t97 Ethylbenzene U ug/L GW
GPA1O.2 GPA 10.2 36 12t18t97 m,p-Xylene U ug/L GW
GPAlO-2 GPA1O.2 36 12t',t8t97 Methylene chloride U UJ!

ug/L
GW-

GWGPA1O.2 GPA1O.2 36 12t18t97 o-Xylene U

3PA10-2 GPAl O-2 36 12t18t97 etra c h I o roethe ne U ug/L GW
3PA10-2 GPA1O.2 36 12t14t97 Toluene U ug/L GW
3PA10-2 GPA1O.2 36 12t18t97 oluene-d8 (Sl % 107 % GW
3P410-2 GPA1O.2 36 12t14t97 trans- 1, 2-Dichloroethene U ug/L GW
3PAI O-2 GPAIO-2 36 12t18t97 trans- 1 . 3-Dichloropropene U ug/L GW
3PA 1 0-2 GPA1O.2 36 12t18t97 richloroethene U uslL

ugi L
_ Gl\l

GW3PA 1 0-2 GPAlO-2 36 12t18t97 Tric hlorof luo ro m eth ane U

3PA10-2 GPAlO-2 36 12t18t97 Vinyl chloride U ug/L GW
3PA 10-2 GPA1O.2 3601 12t18t97 I, 1, 1 -Trichloroethane U ug/L GW
3PA10-2 GPAlO-2 3601 12t18t97 1 1,2,2-T et achloroethane U qs4L

__ !ts/L
_ _ -qel.L

- - -!19{1.
ug/L

GW
GW
GW

9w
GW

3PA10-2 GPA1O.2 3601 12t18t97 1 1,2-Trichloroethane U

PA10-2 GPA1O.2 3601 12t18t97 1 ,1-Dichloroethane U

3PA10-2 GPA1O.2 3601 12t18t97 1 ,1-Dichloroethene U

3PA10-2 GPAlO-2 3601 12t18t97 'l 2-D ic hlorobenzene U

3PA10-2 GPA1O.2 3601 12t18t97 1 ,2-Dichloroethane U !s1!
%

.G_W

GW3PA10-2 GPAlO-2 3601 12t18t97 1,2-Dichloroethane-d4 (S) % 99

3PA10-2 GPA1O.2 3601 12t18t97 1 ,2-Dichloropropane U ug/L GW
SPAl O-2 GPA1O.2 3601 12t18t97 1.3-Dichlorobenzene U ug/L GW

3PA10-2 GPAIO.2 3601 12t18t97 1 ,4-Dichlorobenzene U ug/L GW

GPA1O.2 GPA1O.2 3601 12t18t97 4-Bromofluorobenzene (Sl 96 115 oh GW

GPA1O.2 GPA1O.2 3601 12t18t97 Benzene U ug/L GW

GPAlO-2 GPA1O.2 3601 12t18t97 Bromodic hloromethane U ug/L GW

GPAlO-2 GPA1O.2 3601 12t18t97 Bromoform U GW

3PAl O-2 GPA1O.2 3601 12t18t97 Bromomethane U ug/L GW

3PA10-2 GPA1O.2 3601 12t14t97 Carbon Tetrachloride U ug/L qw
_aw
GW

3PA10-2 GPA1O.2 3601 12t18t97 Chlorobenzene U uslL

GPA1O.2 GPA1O.2 3601 12t18t97 Chloroethane U ug/L

GPA1O.2 GPA1O.2 3601 12t18t97 Chloroform U ug/L GW

GPAlO-2 GPA1O.2 3601 12t18t97 Chloromethane U uq/L GW
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GPA1O.2 GPAlO-2 3601 12t18t97 cis- 1,2-Dichloroethene U ug/L GW
GPA1O.2 GPA1O.2 3601 12t18t97 cis- 1,3-Dichloropropene U ug/L GW
GPAlO-2 GPA1O.2 3601 12t18t97 D ibro m oc hlo ro metha ne U ug/L GW
GPA1O.2 GPA1O.2 3601 12t18t97 Dibromofluoromethane (Sl % 99 % GW
3PA10-2 GPA1O.2 3601 12t18t97 Ethylbenzene U ug/L GW
3PA10-2 GPA1O.2 3601 12t18t97 m.o-Xvlene U ug/L GW
3PA 10-2 GPAl O-2 3601 12t18t97 Methylene chloride U ug/L GW
3PA 10-2 GPA 10.2 3601 12t18t97 o-Xylene U ug/L GW
GPA1O.2 GPAl O-2 3601 1U1At97 Tetrachloroethene U -- 9s1L

ug/L
GW

6PA10-2 GPAlO-2 3601 12t18t97 Toluene U GW
GPA I0.2 GPA1O.2 3601 12t18t97 Toluene-d8 (Sl % 102 % GW

GPA 1 O-2 GPAlO-2 3601 12t18t97 trans- 1,2-Dichloroethene U ug/L GW
GPA1O.2 GPAl O-2 3601 12t18t97 trans- 1,3-Dichloropropene U ug/L GW
GPA1O.2 GPA1O.2 3601 12t18t97 Trichloroethene U ug/L GW
GPA1O.2 GPAlO-2 3601 12t18t97 Tric hloro f luorom etha ne U ug/L GW
GPAlO-2 GPA1O.2 3601 12t18t97 Vinyl chloride U ug/L GW
GPAlO-3 GPAlO-3 23 12t18t97 1, 1, 1 -Trichloroethane U ug/L GW
GPA 1O-3 GPAlO-3 23 12t18t97 1,1,2,2-T e|.rachloroethane U ug/L GW
GPA 10.3 GPA1O.3 23 12t18t97 1, 1, 2-Trichloroethane U ug/L GW

GPA 1O-3 GPA1O.3 23 12t18t97 1 ,1-Dichloroethane 5 ug/L GW
GPA 1O-3 GPAlO-3 23 't2t18t97 1 ,1-Dichloroethene U ug/L GW
3PA 1 0-3 GPA1O.3 23 12t18t97 1 ,2-Dichlorobenzene U ug/L GW
3PA10-3 3PA 1 0-3 23 12t18t97 1 ,2-Dichloroethane U ug/L GW
3PA10-3 3PAI O-3 23 12t18t97 1,2-Dichloroethane-d4 (Sl % 97 Vo GW
3PA10-3 3PA10-3 23 12t18t97 1 .2-Dichloropropane U ug/L GW

3PA 1 0-3 3PA10-3 23 12t18t97 1 .3-Dichlorobenzene U ug/L GW
3PA 10-3 SPAI O-3 23 12t18t97 1 ,4-Dichlorobenzene U ug/L GW

3PA 10-3 3PAI O-3 23 12t18t97 4-Bromofluorobenzene (Sl 96 109 Vo GW

3PA10-3 3PA 1 0-3 23 12t18t97 Benzene U ug/L GW

3PA 1 0-3 3PA10-3 23 12114t97 Bro modic hlorom etha ne U ugi L GW

3PA 1 0-3 GPA 1 0.3 23 12t18t97 Bromoform U ug/L GW

3PA 1 0-3 3PA10-3 23 12t14t97 Bromomethane U ug/L GW

3PA 1 0-3 GPA1O.3 23 1A1At97 Carbon Tetrachloride U ug/L 9w
GW3PA 1 0-3 3PA10-3 23 12t18t97 Chlorobenzene U ug/L

3PA 10-3 GPAl O-3 23 12t18197 Chloroethane U ug/L GW

3PA 10-3 SPAI O-3 23 12t18t97 Chloroform U ug/L GW

3PA 10-3 3PA10-3 23 12t18t97 Chloromethane U ug/L GW

3PA 1 0-3 3PA 1 0-3 23 't2t18t97 cis-1,2-Dichloroethene 1.2 ysl! GW

3PA 1 0-3 GPA1O.3 23 12t18197 cis- 1,3-Dichloropropene U rrsl! GW

3PA10-3 GPA 1 O-3 23 12t',t8t97 Dibromochloromethane U uo/L GW
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GPA1O.3 GPAlO-3 23 12t18t97 Dibromofluoromethane (Sl % 97 % lcw
GPAlO-3 GPA1O.3 23 12t18t97 Ethylbenzene U us/L I GW
GPA1O.3 GPAlO-3 23 12t14t97 m,p-Xylene U ug/L I cW
GPAlO-3 GPA1O.3 23 12t18t97 Methylene chloride U ug/_L L _cW
GPAlO-3 GPA1O.3 23 12t18t97 o-Xylene U qs1! i qry
GPAlO-3 GPA1O.3 23 12t14t97 etrachloroethene U us/L I Cw
GPA1O.3 GPAl O-3 23 12t18t97 oluene U ug/L I cw-i lowGPAlO-3 GPA1O.3 23 12t18t97 oluene-d8 (Sl % 102
3PA10-3 GPA1O.3 23 12t18t97 trans- 1, 2-Dichloroethene U us/L I Gw
3PA10-3 GPA1O.3 23 12t18t97 trans- 1,3-Dichloropropene U ug/L I cw
3PA10-3 GPA1O.3 23 12t18t97 Trichloroethene 1.4 qsl! _ 1 gw
GPAlO-3 GPAlO-3 23 12t18t97 ric hlo rof luo rom etha ne U uslL I qly
GPAlO-3 GPAlO-3 23 1A1At97 Vinyl chloride 22 u9/! I qw
3PA10-3 GPAl O-3 36 12t18t97 1, 1, 1 -Trichloroethane U ugll I qw
GPA1O.3 GPA1O.3 36 12t18t97 1 1,2,2-f et achloroethane U es/L __l__9W
GPA1O.3 GPA1O.3 36 12t',t8t97 1 1 .2-Trichloroethane U 9s/L , | ,GW
GPAlO-3 GPA1O.3 36 12t18t97 1 ,1-Dichloroethane U usll L cYv

GPAlO-3 GPAl O-3 36 12t18t97 1 ,1-Dichloroethene U !ts4! I cw
GPA1O.3 GPA1O.3 36 't2t18t97 1 ,2-Dichlorobenzene U us/! I cw
GPAlO-3 GPAl O-3 36 12t18t97 1 ,2-Dichloroethane U us/L I Cwolo I cw

_ ;s/L I o*
GPA 1O-3 GPA1O.3 36 12t18t97 1,2-Dichloroethane-d4 (Sl % 98
GPAl O-3 GPAlO-3 36 12t18t97 1 ,2-Dichloropropane U

GPAl O-3 GPAlO-3 36 12t18t97 1 ,3-Dichlorobenzene U us/L I GW

GPAl O-3 GPA1O.3 36 12t18t97 1 ,4-Dichlorobenzene U us/L I gw
GPA1O.3 GPAl O-3 36 12t18t97 4-Bromofluorobenzene (Sl % 110 o/o I GW

GPAlO-3 GPA1O.3 36 12t18t97 Benzene U us/L I cry
3PA 10-3 GPA1O.3 36 12t18t97 Bromod ic hloro m etha ne U ugl! I GW

3PA10-3 GPA1O.3 36 12t18t97 Bromoform U us/!
ug/L

1GW
-I GW3PA10-3 GPA1O.3 36 12t18t97 Bromomethane U

3PA10-3 GPAlO-3 36 12t'.t8t97 Carbon Tetrachloride U ysil I aW

3PA10-3 SPAIO-3 36 12t18t97 U ug/L I Glry

3PA10-3 3PA10-3 36 12t18t97 U us/L I GW

G/r T cw
- yst.r l cw

3PA10-3 3PA 1 0-3 36 12t18t97 U

3PA 1 0-3 GPA 1 O.3 36 12t18t97 Shloromethane U

3PA10-3 GPA 10.3 36 12t18t97 :is- 1, 2-Dichloroethene U gsll I GW

3PAt 0-3 GPA 1O-3 36 12118t97 :is- 1, 3-Dichloropropene U qs/! _ I GW_

3PA10-3 GPA 1O-3 36 12t18t97 Dibromoc hloromethane U vsl! I cw
3PA 1 0-3 GPAI O.3 36 12t18t97 Dibromofluoromethane {S} % 97 % IGW

cstl l- qw-3PA10-3 GPAlO-3 36 12t18t97 Ethylbenzene U

3PA10-3 GPA1O.3 36 12t18t97 m.n-Xvlene U uq/L I Gw
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GPAIO.3 GPAlO-3 36 12t18t97 Methylene chloride U ug/L GW
GPAlO-3 GPAI0.3 36 12t18t97 o-Xylene U ug/L GW
3PA10-3 GPAl O-3 36 12t18t97 Tetrac hlo roethe ne U ug/L GW
3PA10-3 GPA1O.3 36 12t18t97 Toluene U ug/L Lsw
3PA 1 0-3 GPA1O.3 36 12t18t97 Toluene-d8 (Sl % 105 % GW
GPA1O.3 GPA1O.3 36 12t18t97 trans- 1,2-Dichloroethene U ug/L GW
GPA 1 0.3 GPAl O-3 36 12t18t97 trans-1, 3-Dichloropropene U ug/L GW
GPA1O.3 GPA1O.3 36 12t18t97 Trichloroethene U ug/L GW
GPA1O.3 GPAlO-3 36 12t18t97 Trichlorof luoromethane U ug/L

GPAlO-3 GPAl O-3 36 12t18t97 Vinvl chloride U ug/L GW

GPA1O.4 GPA1O.4 18 6/9/98 1 1 , 1 -Trichloroethane U ug/L L qrry

GPA1O.4 GPA1O.4 18 6/9/98 1 . 1 .2.2-'l et achloroethane U ug/L ]GW
GPAlO-4 GPAIO-4 18 6/9/98 1, 1,2-Trichloroethane U usl! | qw
GPAlO-4 GPA1O.4 18 6/9/98 1 .1-Dichloroethane U ug/L I Gw

ug/r.-- I cW3P410-4 GPAl O-4 18 6/9/98 1 .1-Dichloroethene U

3PA 10-4 SPAIO-4 18 6/9/98 1,2-Dichlorobenzene U ug/L GW

3PA10-4 3PA 10-4 18 6/9/98 1 ,2-Dichloroethane U ug/L GW
3PA10-4 GPAl O-4 18 6/9/98 1,2-Dichloroethane-d4 (S) % 102 oh GW

sPA10-4 GPA1O.4 18 6/9/98 1 ,2-Dichloropropane U vsl! l_-G_w
PA10-4 GPA1O.4 18 6/9/98 1 ,3-Dichlorobenzene U ug/L GW

3PA10-4 GPAl O-4 18 6/9/98 1 ,4-Dichlorobenzene U es/L l_ cfV
3PA10-4 GPA1O.4 18 6/9/98 4-Bromofluorobenzene {Sl % 93 o/o

GPA 1O-4 GPAlO-4 18 6/9/98 Benzene U ug/L I cW
esll _ I cw3PA10-4 GPA1O.4 18 6/9/98 B romod ic hlo rom eth a ne U

3PA10-4 GPA1O.4 18 6/9/98 Bromoform U ug/L

GPAlO-4 GPA1O.4 t8 6/9/98 Bromomethane U ug/L GW

GPAlO-4 GPAI O.4 18 6/9/98 Carbon Tetrachloride U ug/L GW

GPA 10.4 GPAl O-4 18 6/9/98 Chlorobenzene U us/! 1 gry
GPA1O.4 GPAl O-4 18 6/9/98 Chloroethane U ug/L I qlv
GPAlO-4 GPA1O.4 18 6/9/98 Chloroform U ug/L GW

GPA1O.4 GPA1O.4 t8 6/9/98 Chloromethane U us/L I qry
GPA1O.4 GPAlO-4 18 6/9/98 cis-1, 2-Dichloroethene U us/L I GW

_c4 l GWGPAlO-4 GPA1O.4 18 6/9/98 cis- 1, 3-Dichloropropene U

GPA1O.4 GPA1O.4 18 6/9/98 D ibrom oc h lorom etha ne U 9S4 J GW

GPA1O.4 GPAlO-4 18 6/9/98 Dibromofluoromethane (Sl % 104 V IGry
GPA1O.4 GPA1O.4 18 6/9/98 U ug/L Iqry
GPA1O.4 GPA1O.4 18 6/9/98 m,p-Xylene U ug/L GW

GPAlO-4 GPAl O-4 18 6/9/98 Methylene chloride U usl! GW

GPAlO-4 GPAl O-4 18 6/9/98 o-Xylene U es/! GW

GPA1O.4 GPA1O.4 18 6/9/98 Tetrachloroethene U uo/L GW
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GPAl O-4 GPAl O-4 18 6/9/98 oluene U us/L I Cw--%--l-Gw-GPAlO-4 GPA1O.4 18 6/9/98 oluene-d8 {S) % 94
GPAlO-4 GPAl O-4 18 6/9/98 trans- 1, 2-Dichloroethene U ug/L GW
GPA1O.4 GPA1O.4 18 6/9/98 trans- 1 . 3-Dichloropropene U ugi L GW

GPA1O.4 GPAlO-4 18 6/9/98 richloroethene U ug/L GW

GPAlO-4 GPA1O.4 18 6/9/98 richlorof luoromethane U ug/L GW
GPA1O.4 GPAlO-4 18 6/9/98 Vinyl chloride U ug/L GW
3PA10-4 GPAl O-4 36 6/9/98 1 ,1-Trichloroethane U ug/L GW

3PA10-4 GPAlO-4 36 6/9/98 1,2,2-T ett achloroethane U ug/L GW

GPA1O.4 GPA1O.4 36 6/9/98 1 .2-Trichloroethane U ug/L
ug/LGPA1O.4 GPAl O-4 36 6/9/98 1 -Dichloroethane U

GPAlO-4 GPA1O.4 36 6/9/98 1 -Dichloroethene U ug/L L G]ry

GPAlO-4 GPA1O.4 36 6/9/98 2 - D ic hlo ro be nze ne U ug/L GW

GPA1O.4 GPA1O.4 36 6/9/98 2-Dichloroethane U ug/L lqw
GPA1O.4 3PA10-4 36 6/9/98 2-Dichloroethane-d4 (S) 96 115 % GW

GPA1O.4 GPAlO-4 36 6/9/98 2-Dic hloropropane U ug/L GW

3PA 10-4 GPA1O.4 36 6/9/98 1 ,3-Dichlorobenzene U us/! I GW
3PAI O-4 GPAlO.4 36 6/9/98 1 .4-Dichlorobenzene U ug/L GW

3PAI O-4 GPAl O-4 36 6/9/98 4-Bromofluorobenzene (Sl % 92 o/o 1 cYv

3PA10-4 GPAlO-4 36 6/9/98 Benzene U ugi L lcw
GPAlO-4 GPA1O.4 36 6/9/98 Bro mod ic hlo ro m etha ne U ug/L GW

GPA1O.4 GPAlO-4 36 6/9/98 Bromoform U u-Sl!= lcw
GPAl O-4 GPA1O.4 36 6/9/98 Bromomethane U ug/L GW

GPAlO-4 GPAIO.4 36 6/9/98 Carbon Tetrachloride U ug/L GW

GPAlO-4 GPA1O.4 36 6/9/98 Chlorobenzene U ug/L GW

GPAlO-4 GPAlO-4 36 6/9/98 Chloroethane U us/L I cw
_ _cs+ I GWGPA1O.4 GPAlO-4 36 6/9/98 Chloroform U

GPA1O.4 GPAlO-4 36 6/9/98 Chloromethane U ug/L GW

GPAlO-4 GPA1O.4 36 6/9/98 cis- 1 . 2-Dichloroethene U ug/L GW

GPAlO-4 GPA1O.4 36 6/9/98 cis- 1, 3-Dichloropropene U ug/L GW

GPA1O.4 GPA1O.4 36 6/9/98 D ib rom oc hlo ro m etha ne U lts1_! lqw
GPA1O.4 GPAlO-4 36 6/9/98 Dibromofluoromethane (Sl % 108 oh GW

GPAlO-4 GPAlO-4 36 6/9/98 Ethylbenzene U ug/L JGW
GPAlO-4 GPA1O.4 36 6/9/98 m,p-Xvlene U ug/L GW

GPAlO-4 GPA1O.4 36 6/9/98 Methylene chloride U us.4 l9w
GPA1O.4 GPA1O.4 36 6/9/98 o-Xvlene U 9S/L GW

GPA1O.4 GPA1O.4 36 6/9/98 Tetrachloroethene U ug/L GW

GPA1O.4 GPA1O.4 36 6/9/98 Toluene U ug/L GW

3PA10-4 GPAlO-4 36 6/9/98 Toluene-d8 lSl % 96 oh GW

sPA10-4 GPA1O.4 36 6/9/98 trans- 1,2-Dichloroethene U uo/L GW
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3PA10-4 GPA1O.4 36 6/9/98 trans- 1,3-Dichloropropene U ug/L GW
sPA10-4 GPAlO-4 36 6/9/98 Trichloroethene U ug/L GW
3PA10-4 GPAlO-4 36 6/9/98 Tric hlorof luoromethane U ug/L GW
3PA10-4 GPA1O.4 36 6/9/98 Vinyl chloride U ug/L GW
GPAl O-5 GPA1O.5 18 6/1 1/98 1 , 1 -Trichloroethane U ug/L GW
GPA1O.5 GPA1O.5 18 6/1 1/98 1 1,2,2-T ett achloroethane U uo/L GW
GPA1O.5 GPA1O.5 18 6/1 1/98 1, 1, 2-Trichloroethane U ug/L GW
GPA1O.5 GPAlO-5 18 6/1 1/98 1 ,1-Dichloroethane U ug/L GW
GPAlO-5 GPAlO-5 18 6/1 r /98 1 ,1-Dichloroethene U ug/L GW
GPAlO-5 GPA1O.5 18 6/1 1/98 1 ,2-Dichlorobenzene U ug/L GW

GPA1O.5 GPAlO-5 18 6/1 1/98 1,2-Dichloroethane U ug/L GW
GPAlO-5 GPA1O.5 18 6/1 1/98 1,2-Dichloroethane-d4 (Sl 0,6 108 % GW
GPAlO-5 GPA 1 O.5 18 6/1 1/98 1 ,2-Dichloropropane U ug/L GW
GPAl O-5 GPA1O.5 18 6/1 1/98 1 ,3-Dichlorobenzene U ug/L GW
GPAl O-5 GPA1O.5 18 6/1 1/98 1 ,4-Dichlorobenzene U ug/L GW

GPA1O.5 GPAlO-5 18 6/1 r /98 4-Bromofluorobenzene (S) 0z6 108 oh GW
GPAlO-5 GPA1O.5 18 6/1 1/98 Benzene U ug/L GW

GPA1O.5 GPAl O-5 18 6/1 1/98 Bromodichlorometha ne U ug/L GW
GPA1O.5 GPAl O-5 18 6/1 1/98 Bromoform U ug/L GW
3PA10-5 GPAl O-5 18 6/1 1/98 Bromomethane U ug/L GW
3PA10-5 GPAl O-5 18 6/1 1/98 Carbon Tetrachloride U ug/L GW
3PA10-5 GPA1O.5 18 6/1 1/98 Chlorobenzene U ug/L GW
SPAt O-5 GPA1O.5 18 6/1 1/98 Chloroethane U ug/L GW
3PA10-5 GPA1O.5 18 6t11t98 Chloroform U __ qsll GW
3PA10-5 GPAlO-5 18 6/1 1/98 Chloromethane U ug/L GW
sPA 1 0-5 GPAIO.5 18 6/1 1/98 cis- 1, 2-Dichloroethene U -*'ts1! _

ug/L
GW

sPA 1 0-5 GPAlO-5 18 6/1 1/98 cis- 1, 3-Dichloropropene U GW
3PA 1 0-5 GPA1O.5 18 6/1 1/98 Dibromochlorometha ne U ug/L GW
sPA 1 0-5 GPA1O.5 18 6/1 1/98 Dibromofluoromethane {S} % 97 oh GW

sPA 1 0-5 GPAlO-5 18 6/1 1/98 Ethvlbenzene U ug/L GW

3PA 1 0-5 GPAlO-5 18 6/1 1/98 m,p-Xylene U ug/L GW

3PA 1 0-5 GPA1O.5 18 6/r 1/98 Methylene chloride 1.3 UB ug/L GW

3PA10-5 GPAlO-5 18 6/1 1/98 o-Xvlene U ug/L GW

3PA10-5 GPA1O.5 18 6/1 1/98 Tetrachloroethene U ug/L GW

3PA 1 0-5 GPA1O.5 18 6/1 1/98 Toluene U ug/L GW

3PA 1 0-5 GPA1O.5 18 6/1 1/98 Toluene-d8 (Sl 06 95 oh GW

3PA 1 0-5 GPA1O.5 18 6/1 1/98 trans- 1, 2-Dichloroethene U ug/L GW

sPA 1 0-5 GPA1O.5 18 6/1 1/98 trans- 1, 3-Dichloropropene U ug/L GW

3PA 1 0-5 GPAlO-5 18 6/1 1/98 Trichloroethene U _u94 GW

3PA10-5 GPAlO-5 18 6/1 1/98 Trichlorof luoromethane U uo/L GW
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GPAlO-5 3PA10-5 18 6/1 1/98 Vinvl chloride U US/L GW
3PA10-5 3PA10-5 34 6/1 1/98 1 ,1-Trichloroethane U-

U

GW
3PA 1 0-5 GPAl O-5 34 6/1 1/98 1,2,2--l etr achloroethane ug/L GW
3PA 1 0-5 GPAl O-5 34 6/1 1/98 1 ,2-Trichloroethane U ug/L GW
3PA10-5 GPA 1 0.5 34 6/1 1/98 1 .1 -Dichloroethane U ug/L GW
3PA10-5 GPAl O-5 34 6/1 1/98 1 ,1-Dichloroethene U ug/L GW
3PA 1 0-5 GPA1O.5 34 6/1 1/98 1 ,2-Dichlorobenzene U ug/L GW

GWSPAI O-5 GPA1O.5 34 6/1 1/98 1 ,2-Dichloroethane U ug/L
3PA10-5 GPA1O.5 34 6/1 1/98 1,2-Dichloroethane-d4 (Sl % 119 Vo GW
GPA1O.5 GPAl O-5 34 6t11tgB 1 ,2-Dichloropropane U

U

ug/L GW
GPAlO-5 GPA1O.5 34 6/1 1/98 1 ,3-Dichlorobenzene ug/L GW
GPA1O.5 GPA1O.5 34 6/r r /98 1 .4-Dichlorobenzene U ug/L GW
GPAl O-5 GPAlO-5 34 6/1 1/98 4-Bromofluorobenzene (Sl 96 114 % GW
GPA1O.5 GPA1O.5 34 6/1 1/98 Benzene U ug/L GW

GWGPAlO-5 GPAlO-5 34 6/1 1/98 B romod ic h loro m etha ne U

GPAlO-5 GPA1O.5 34 6/1 1/98 Bromoform U ug/L GW
GPA1O.5 GPAl O-5 34 6/1 1/98 Bromomethane U ug/L GW
GPAlO-5 GPAlO-5 34 6/1 1/98 Carbon Tetrachloride U ug/L GW
GPAlO-5 GPA1O.5 34 6/1 1/98 Chlorobenzene U ug/L GW

GWGPA 10.5 GPA1O.5 34 6/1 1/98 Chloroethane U ug/L
GPAlO-5 GPAlO-5 34 6/1 t/98 Chloroform U us1!

ug/L
GW

GPA1O.5 GPA1O.5 34 6/1 1/98 Chloromethane v
U

GW
GPAlO-5 GPAlO-5 34 6/1 1/98 cis- 1,2-Dichloroethene ug/L GW
GPAlO-5 GPAlO-5 34 6/r r /98 cis- 1, 3-Dichloropropene U ug/L Gyv

GWGPA1O.5 GPA1O.5 34 6/1 1/98 D ibrom oc h lo ro m eth a ne U ug/L
GPAlO-5 GPA1O.5 34 6/1 1/98 Dibromofluoromethane {Sl % 106 Vo GW
GPA1O.5 GPAlO-5 34 6/1 1/98 Ethylbenzene U 9s1!. - -

ug/L
GW

GPA1O.5 GPA1O.5 34 6/1 1/98 m,p-Xylene U GW
GPAlO-5 GPAl O-5 34 6/1 1/98 Methylene chloride 1.5 UB GW
GPA1O.5 GPA1O.5 34 6t11t98 o-Xvlene U ug/L GW

GPA1O.5 GPA1O.5 34 6/1 1/98 Tetrachloroethene U ug/L 9-yv
GWGPA1O.5 GPA1O.5 34 6/1 1/98 Toluene U ug/L

GPAlO-5 GPA1O.5 34 6/1 1 /98 Toluene-d8 (S! % 102 o/o 9w
GWGPA1O.5 GPA1O.5 34 6/1 1/98 trans- 1, 2-Dichloroethene U ug/L

GPA1O.5 GPAl O-5 34 6/1 1/98 trans- 1,3-Dichloropropene U ug/L GW

GPA1O.5 GPAlO-5 34 6/1 1/98 Trichloroethene U ugi L GW

GPA1O.5 GPA1O.5 34 6/1 1/98 Tric h lo rof luo ro m eth a ne U

U

ug/L GW

GPAIO.5 GPAlO-5 34 6/1 1/98 Vinyl chloride ug/L qw
GWGPA10.6 GPAl 0-6 20 6/1 1 /98 1, 1, 1 -Trichloroethane U ug/L

GPA10.6 GPAl 0-6 20 6/1 1/98 1, 1,2,2-f etr achloroethane U uo/L GW
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GPAl0-6 GPA10.6 20 6/1 1/98 1 ,2-Trichloroethane U ug/L GW

GPAl0-6 GPA10.6 20 6/1 1/98 1 -Dichloroethane 1.5 ug/L GW

GPA 10.6 GPA10.6 20 6/1 1/98 1 -Dichloroethene U ug/L GW

GPAl0-6 GPA10.6 20 6/1 1/98 2-Dic hlorobenzene U ug/L GW

GPAl0-6 GPAl 0-6 20 6/1 1/98 2-Dichloroethane 3.6 _ gg/L GW

3PA10-6 GPAl0-6 20 6/1 1/98 2-Dichloroethane-d4 (Sl % 121 Vo GW

3PA10-6 GPA10.6 20 6/1 1/98 .2-Dichloropropane U ug/L GW

3PA 10-6 GPAl0-6 20 6/1 1/98 3- D ic hlorobe nze ne U ug/L GW

3PA10-6 3PA10-6 20 6/1 1/98 4- D ic hlo ro be nzene U ug/L GW

3PA10-6 GPAl 0-6 20 6/1 1/98 4-Bromof luorobenzene (Sl 0z6 104 oh GW

3PA10-6 GPAl0-6 20 6t11t98 Benzene 66 ____ !e1! GW

GPAl 0-6 GPA10.6 20 6/1 1/98 Bromod ic hlorom eth a ne U !tslL GW

3PA10-6 GPA10.6 20 6/1 1/98 Bromoform U ug/L GW

GPA 10.6 GPAl0-6 20 6/1 1 /98 Bromomethane U ug/L GW

GPAl0-6 GPA10.6 20 6/1 1/98 Carbon Tetrachloride U ug/L GW

GPA10.6 GPA10.6 20 6/1 1/98 Chlorobenzene 1.5 __uslL GW

GPAl0-6 GPAI0-6 20 6/1 1/98 Chloroethane U ug/L GW

GPAl0-6 GPA10.6 20 6t11t98 Chloroform U ug/L GW

GPA10.6 GPA10.6 20 6/1 1/98 Chloromethane 2.9 ug/L GW

GPAI0-6 GPAl 0-6 20 6/1 1/98 cis- 1,2-Dichloroethene U ug/L GW

GPA10.6 GPA10.6 20 6/1 1/98 cis- l, 3-Dichloropropene U ug/L GW

3PAI 0-6 GPAl0-6 20 6/1 1/98 D ibro m oc hloro m etha ne U ug/L GW

3PA10-6 GPAl 0-6 20 6/1 1/98 Dibromof luoromethane (Sl 0/6 100 Vo GW

3PA10-6 GPAl0-6 20 6/1 1/98 Ethylbenzene U ug/L GW

3PA10-6 GPA10.6 20 6/1 1/98 m,p-Xvlene 1.6 ug/L GW

3PA 10-6 GPAl0-6 20 6/1 1 /98 Methylene chloride 2.2 UB ug/L GW

3PA10-6 GPA10.6 20 6/1 1/98 o-Xylene __ U ug/L GW

SPAI0-6 GPAl 0-6 20 6/1 1/98 Tetrachloroethene U ug/L GW

3PA10-6 GPAl0-6 20 6/1 1/98 Toluene U _w4L _ GW

3PA10-6 GPAI0.6 20 6/1 1/98 Toluene-d8 {Sl % 93 Vo GW

GPA 1 0.6 GPA10.6 20 6/1 1/98 trans- 1, 2-Dichloroethene U _ __ eS/L GW

GPA10.6 GPAl 0-6 20 6/1 1/98 trans- 1,3-Dichloropropene U 99l_L GW

GPA10.6 GPAl0-6 20 6/1 1/98 Trichloroethene U ys4, GW

GPA10.6 GPAl0-6 20 6/1 1/98 Trichlorof luoromethane U _9911 _ GW

GPA10.6 GPAl0-6 20 6/1 1 /98 Vinvl chloride U ug/L GW

GPA10.6 GPAl0-6 32 6/1 1 /98 1,1, 1 -Trichloroethane U ug/L GW

GPA10.6 GPAl0-6 32 6/1 1/98 1, 1,2,2-T et achloroethane U ug/L GW

GPAl0-6 GPAl 0-6 32 6/1 1/98 1 1 ,2-Trichloroethane U q9{L qw
GWGPAl0-6 GPA10.6 32 6/1 1/98 1 ,1 -Dichloroethane U !!sl!___

3PA10-6 GPA10.6 32 6/1 1/98 1 , 1 -Dichloroethene U r rnll GW
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GPAl0-6 GPAl 0-6 32 6/1 1/98 .2-Dichlorobenzene U ug/L GW

3PA10-6 GPA10.6 32 6/1 1/98 ,2-Dichloroethane 1.9 ug/L GW

3PA10-6 GPAl0-6 32 6/1 1/98 2-Dichloroethane-d4 (Sl % 109 oh GW

SPAr 0-6 GPA10.6 32 6/1 1/98 2-Dichloropropane U ug/L GW

GPAl0-6 GPA10.6 32 6/1 1/98 3-Dichlorobenzene U ug/L GW

GPA 10.6 GPA10.6 32 6/1 1/98 4-Dichlorobenzene U ug/L GW

GPAl 0-6 GPAl0-6 32 6/1 1/98 4-Bromofluorobenzene (S) % 111 Vo GW

GPAl0-6 GPA10.6 32 6/1 1/98 Benzene 46 E ug/L GW

GPAl0-6 GPAl0-6 32 6/1 1/98 Bro m od ic h lo ro metha ne U us{! GW

GPAl0-6 SPAI 0-6 32 6/t 1/98 Bromoform U ug/L GW

3PA10-6 3PA10-6 32 6/1 1/98 Bromomethane U ug/L GW

3PA 1 0-6 GPA10.6 32 6/1 1/98 Carbon Tetrachloride U ug/L GW

3PA10-6 GPA 10-6 32 6/1 1/98 Chlorobenzene U ug/L GW

3PA10-6 GPA 10-6 32 6/1 1/98 Chloroethane U _9_911 __

lsl!
GW

SPAI 0-6 GPAl 0-6 32 6/1 1/98 Chloroform 3.2 GW

3PA10-6 GPAl0-6 32 6/1 1/98 Chloromethane 1.3 ug/L GW

GPAl 0-6 GPA10.6 32 6/1 1/98 cis- 1, 2-Dichloroethene 32 ug/L GW

GPAl 0-6 GPAl0-6 32 6/1 1/98 cis-1,3-Dic U , us/L_
ug/L

GW

GPA10.6 GPA10.6 32 6/1 1/98 D ibro m oc hloro m etha ne U GW

GPAl0-6 GPA10.6 32 6/1 1/98 Dibromofluoromethane (Sl % t02 Vo GW

GPAl0-6 GPA10.6 32 6/1 1/98 Ethylbenzene U ug/L GW
GWGPA10.6 GPAl0-6 32 6/1 1/98 m,p-Xylene U ug/L

GPAl0-6 GPA10.6 32 6/1 1/98 Methylene chloride 1.8 UB _us{!
,_us4!

ug/L

qw
GWGPA10.6 GPA10.6 32 6/1 r /98 o-Xylene U

GPA10.6 GPA10.6 32 6/1 1/98 Tetrachloroethene U G_W _
,GW
GW

GPA10.6 GPA10.6 32 6/1 1/98 Toluene U eell
GPAl0-6 GPAl 0-6 32 6/1 1/98 Toluene-d8 (Sl % 102 o/D

GPA10.6 GPA10.6 32 6/1 1/98 trans- 1,2-Dichloroethene U ysl! GW

GPA10.6 GPA10.6 32 6/1 1/98 trans- 1 U qs/L GW

GPAl0-6 GPAl0-6 32 6/1 1/98 Trichloroethene 20 ug/L GW

GPA10.6 GPAl0-6 32 6/1 1/98 Trichlorof luoromethane U ug/L GW

GPA10.6 GPA10.6 32 6/1 1/98 Vinyl chloride 5.7 ug/L GW

GPA1O.7 GPAl O-7 21 6/1 1/98 1, 1, 1 -Trichloroethane U ys/L-,

9g/t
ug/L

GW

GPA1O.7 GPA1O.7 21 6/1 1/98 1 1,2,2-T etr achloroethane U GW

GPA1O.7 GPA1O.7 21 6/1 1/98 1 1 ,2-Trichlo.oethane U GW

GPA1O.7 GPA1O.7 21 6/1 1/98 L 1-Dichloroethane 5.7 uS/1. GW

GPA1O.7 GPA1O.7 21 6/1 1/98 1 ,1-Dichloroethene U ug/L GW
GWGPA1O.7 GPA1O.7 21 6/1 1/98 1 .2-Dichlorobenzene U rlS/L

ug/LGPA1O.7 GPAl O-7 21 6/1 1/98 1 ,2-Dichloroethane U GW

GPA1O.7 GPA1O.7 21 6/1 1/98 1 .2-Dichloroethane-d4 (Sl % 100 oh GW
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3PA10-7 GPAIO-7 21 6/1 1/98 1,2-Dichloropropane ug/L GW
3PA10-7 GPAl O-7 21 6/1 1/98 1 ,3-Dichlorobenzene U GW
3PA 10-7 GPAl O-7 21 6/1 1/98 1 ,4-Dichlorobenzene u ug/L GW
3PA10-7 GPAlO-7 21 6/1 1/98 4-Bromofluorobenzene (Sl % 105 % GW
GPA1O.7 GPAl O-7 21 6/1 1/98 Benzene 12 ug/L GW
GPA1O.7 GPAl O-7 21 6/1 1/98 Bromodic hloromethane U GW
GPA1O.7 GPA1O.7 21 6/1 1/98 Bromoform U GW
GPA1O.7 GPAl O-7 21 6/1 1/98 Bromomethane U ug/L GW
GPA1O.7 GPA1O.7 21 6/1 1/98 Carbon Tetrachloride U ug/L GW
GPA1O.7 GPA1O.7 21 6/1 1/98 Chlorobenzene U ug/L GW
GPAlO-7 GPAl O-7 21 6/1 1 /98 Chloroethane U ug/L GW
GPA1O.7 GPA1O.7 21 6/1 1/98 Chloroform U GW
GPAIO.T GPAl O-7 21 6/1 1/98 Chloromethane 1.3 ug/L GW
GPAlO-7 GPAl O-7 21 6/1 1/98 cis- 1, 2-Dichloroethene 9.5 ug/L GW
GPAlO-7 GPA1O.7 21 6/1 1/98 cis- 1, 3-Dichloropropene U ug/L GW
3PA 1 0-7 GPAl O-7 21 6/1 1/98 D ibrom oc h lorom eth a ne U ug/L GW
3PA 10-7 GPA1O.7 21 6/1 1 /98 Dibromof luoromethane (Sl 06 95 Vo GW
3PA 1 0-7 GPAlO-7 21 6/1 1 /98 Ethylbenzene U ug/L GW
3PA10-7 GPAlO-7 21 6/1 1/98 m,p-Xylene U ug/L GW
3PA10-7 GPA1O.7 21 6/1 1/98 Methylene chloride 1.6 UB ug/L GW
3PA10-7 GPA1O.7 21 6/1 1/98 o-Xylene U ug/L GW

3PA 10-7 GPAlO-7 21 6/1 1/98 Tetrac hlo ro ethe ne U ug/L GW

3PA 10-7 GPA1O.7 21 6/1 r /98 Toluene U ug/L GW
3PA 10-7 GPA1O.7 21 6/1 1/98 Toluene-d8 (Sl 0z6 95 o/o GW

3PA10-7 GPAl O-7 21 6/1 1/98 trans- 1, 2-Dichloroethene U ug/L GW

GPAl O-7 GPA1O.7 21 6/1 1/98 trans- 1, 3-Dichloropropene U ug/L GW

GPA1O.7 GPAl O-7 21 6/1 1/98 Trichloroethene U ug/L GW

GPAlO-7 GPA1O.7 21 6/1 1/98 Trichlorof luoromethane U ug/L GW

GPAlO-7 GPA1O.7 21 6/1 1/98 Vinyl chloride 3.2 ug/L GW

GPA1O.7 GPAlO-7 35 6/1 1/98 1, 1, 1 -Trichloroethane 1.7 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 1,1,2,2-T etachloroethane U ug/L GW

GPA1O.7 GPAl O-7 35 6/1 1 /98 1 1 ,2-Trichloroethane U ug/L GW

GPAlO-7 GPAl O-7 35 6/1 1/98 1 , 1 -Dichloroethane 1.7 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 1 , 1 -Dichloroethene 2.7 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 1 ,2-Dichlorobenzene U GW

GPA1O.7 GPAl O-7 35 6/1 1/98 1 ,2-Dichloroethane 2.5 ug/L GW

GPA1O.7 GPAl O-7 35 6/1 1/98 1,2-Dichloroethane-d4 (Sl % 103 % GW

GPA1O.7 GPA1O.7 35 6/1 1/98 1 ,2-Dichloropropane U 9g/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 1 ,3-Dichlorobenzene U ug/L GW

GPA1O.7 3PA 1 0-7 35 6/1 1/98 1 .4-Dichlorobenzene U uo/L GW
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3PA10-7 GPA1O.7 35 6/1 1/98 4-Bromofluorobenzene (Sl % 106 % GW

3PAI O-7 GPAl O-7 35 6/1 1/98 Benzene 68 ug/L GW
3PA 1 0-7 3PA 1 0-7 35 6/1 1/98 Bromodichloromethane U ug/L GW
3PA10-7 GPA1O.7 35 6/1 1/98 Bromoform U ug/L GW
3PA 10-7 GPA 1 O-7 35 6/1 1/98 Bromomethane U ug/L GW

GPA1O.7 GPAl O-7 35 6/1 1/98 Carbon Tetrachloride 13 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 Chlorobenzene U ug/L GW

GPAlO-7 GPAlO-7 35 6/1 1/98 Chloroethane U ug/L GW

GPA1O.7 GPAlO-7 35 6/1 1/98 Chloroform 35 ug/L GW

GPAlO-7 GPA1O.7 35 6/1 1/98 Chloromethane 8.1 ug/L GW

GPAlO-7 GPAlO-7 35 6/1 1/98 cis- 1, 2-Dichloroethene 65 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 cis- 1 .3-Dichloropropene U ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 D ibro moc hlo ro m etha ne U _ usl!
o/o

9w_
GWGPAlO-7 GPAl O-7 35 6/1 1/98 Dibromofluoromethane (Sl % 94

GPA1O.7 GPA1O.7 35 6/1 1/98 Ethylbenzene U ug/L GW

3PA10-7 GPAlO-7 35 6/1 1/98 m,p-Xylene U ug/L GW

3PA10-7 GPA1O.7 35 6/1 r /98 Methvlene chloride 5.1 UB ug/L GW

3PA10-7 GPA1O.7 35 6/1 1/98 o-Xylene U ug/L GW

3PA10-7 GPA1O.7 35 6/1 1/98 Tetrac h loroethe ne EO ug/L GW

3PA 1 0-7 GPA I O-7 35 6/1 1/98 Toluene U ug/L GW

GPA 1O-7 GPA 1 O.7 35 6/1 1/98 Toluene-d8 (Sl % 95 o/o GW

GPAl O-7 GPAlO-7 35 6/1 1/98 trans- 1, 2-Dichloroethene ,v-
U

ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 trans- 1, 3-Dichloropropene ug/L GW

GPA1O.7 GPAlO-7 35 6/1 1/98 Trichloroethene 25 ug/L GW

GPA1O.7 GPA1O.7 35 6/1 1/98 Tric hlo rof luo ro m etha ne U ug/L GW

GPAlO-7 GPAl O-7 35 6/1 1/98 Vinyl chloride 17 ug/L GW

GPAlO-8 GPA1O.8 20 6/1 1/98 1, 1, 1 -Trichloroethane U qsll_ _
ug/L

GW_
GWGPAlO-8 GPA1O.8 20 6/1 1/98 1,1,2,2-T etachloroethane U

GPAlO-8 GPA1O.8 20 6/1 1/98 1 . 1 .2-Trichloroethane U ug/L GW

GPA1O.8 GPAlO-8 20 6/1 1/98 1 .1 -Dichloroethane 30 ug/L GW

GPA1O.8 GPA1O.8 20 6/1 1/98 1 ,1-Dichloroethene U ug/L GW

GPAIO-8 GPA1O.8 20 6/1 1/98 1 ,2-Dichlorobenzene U ug/L GW

GPA1O.8 GPA1O.8 20 6/1 1 /98 I .2-Dichloroethane 16 ug/L GW

GPAlO-8 GPAl O-8 20 6/1 1/98 1,2-Dichloroethane-d4 {S} % 119 o/o GW

GPAlO-8 GPAl O-8 20 6/1 1/98 1 ,2-Dichloropropane U eg/L GW

3PA10-8 GPAl O-8 20 6/1 1/98 1 ,3-Dichlorobenzene U ug/L GW

SPAI O-8 GPAlO-8 20 6/1 1/98 1 .4-Dichlorobenzene U ug/L GW

3PA 10-8 GPAlO-8 20 6/1 1/98 4-Bromof luorobenzene (Sl Vo 111 oh GW

3PA 10-8 GPA1O.8 20 6/1 1/98 Benzene 420 ug/L GW

3PAI O-8 GPAIO.E 20 6/1 1/98 Bromodichloromethane U uq/L GW
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GPA1O.8 GPAl O-8 20 6/1 1/98 Bromoform U usr! 

l
GW

GPAlO-8 GPAlO-8 20 6/l 1/98 Bromomethane U ug/L GW

GPAlO-8 GPA1O.8 20 6/1 1/98 Carbon Tetrachloride U ug/L GW

GPAlO-8 GPAlO-8 20 6/1 1/98 Chlorobenzene U ug/L GW

3PA10-8 GPAl O-8 20 6/1 1/98 Chloroethane 2.8 ug/L GW

3PA10-8 GPAlO-8 20 6/1 1 /98 Chloroform U wll - GW

3PA10-8 GPAlO-8 20 6/1 1 /98 Chloromethane 1.5 ug/L GW

GPAlO-8 GPA1O.8 20 6/1 1/98 is- 1, 2-Dichloroethene tl ug/L GW

GPAlO-8 3PA 10-8 20 6/1 1/98 is- 1,3-Dichloropropene U ug/L GW

GPA1O.8 GPAl O-8 20 6/1 1/98 D ibromoc hlo rometh a ne U ug/L GW

GPAlO-8 GPAlO-8 20 6/1 1/98 Dibromof luoromethane (Sl Yo r03 Vo GW

3PA10-8 GPA 10.8 20 6/1 1/98 Ethylbenzene 1.1 .us/_L GW

3PA 1 0-8 GPAl O-8 20 6/1 1/98 m,p-Xylene U cglL GW

3PA 1 0-8 GPAl O-8 20 6/1 1/98 Methylene chloride 3.7 UB ug/L GW

3PA10-8 GPA1O.8 20 6/1 1/98 o-Xvlene 1.4 ug/L GW

3PA 1 0-8 GPA1O.8 20 6/1 1/98 etrac hloroethene U qslL GW

3PA 10-8 GPAl O-8 20 6/1 1/98 oluene 4.3 ug/L GW

3PA10-8 GPA1O.8 20 6/1 1/98 oluene-d8 (Sl 06 98 o/o GW

GPA1O.8 GPA1O.8 20 6/1 1/98 trans-1,2-Dichloroethene U ug/L GW

GPA 1 O-8 GPAl O-8 20 6/1 1/98 trans- 1, 3-Dichloropropene U ug/L GW

GPAlO-8 GPA1O.8 20 6/1 1 /98 Trichloroethene U ug/L GW

GPAlO-8 GPAlO-8 20 6/1 1 /98 Trichlorof luoromethane U ug/L GW

GPA1O.8 GPA1O.8 20 6/1 1/98 Yrqvl_gUgrlqe 35 _9slL GW

GPA1O.8 GPAIO-8 32 6/1 1/98 1, 1, 1 -Trichloroethane t9 ug/L GW

GPAlO-8 GPAl O-8 32 6/1 1/98 1 ,1 ,2,2-f etrachloroethane U L - 'sl! GW

GPA1O.8 GPA 1O-8 32 6/1 1/98 1, 1,2-Trichloroethane U _u_glL

_rl-s,./l
ugl!,

GW

GPAlO-8 GPA 10.8 32 6/r l/98 | ,1-Dichloroethane 17 GW

GPAlO-8 GPA1O.8 32 6/1 1/98 1 ,1-Dichloroethene 17 GW

GPA1O.8 GPA1O.8 32 6/1 1/98 I ,2-Dichlorobenzene U !rs/! GW

GPA1O.8 GPA1O.8 32 6/1 1/98 1 .2-Dichloroethane 6.2 !ts1L GW

GPAlO-8 GPA1O.8 32 6/1 1 /98 1.2-Dichloroethane-d4 {Sl % 111 oh GW

GPA1O.8 GPAlO-8 32 6t11t98 1 ,2-Dichloropropane U ug/L GW

3PA 10-8 GPA1O.8 32 6t11t98 1 ,3-Dichlorobenzene U ug/L GW

3PA 10-8 GPAl O-8 32 6/1 1/98 1 ,4-Dichlorobenzene U ug/L GW

3PA 10-8 GPA1O.8 32 6/1 1/98 4-Bromofluorobenzene (Sl % 115 oh GW

3PA1o-8 GPAlO-8 32 6/1 1/98 Benzene 180 ug/L GW

GPA1O.8 GPAlO-8 32 6/1 1/98 Bro mod ic hlo rometh a ne U us/! GW

GPAl O-8 GPAlO-8 32 6/1 1/98 Bromoform U ug/L GW

GPAlO-8 GPAlO-8 32 6/1 1/98 Bromomethane U ug/L GW

GPA1O.8 3PA10-8 32 6/1 1/98 Carbon Tetrachloride 30 uo/L GW
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GPAlO-8 GPAl O-8 32 6/'t 1/98 Chlorobenzene U ug/L GW

GPA1O.8 GPAlO-8 32 6/1 1/98 Chloroethane U ug/L GW

GPAlO-8 GPA1O.8 32 6/1 1/98 Chloroform 150 ug/L GW

GPAIO-8 GPAlO-8 32 6/1 1/98 Chloromethane U ug/L GW

GPA,IO.8 GPAl O-8 32 6/r 1/98 cis- 1, 2-Dichloroethene 72 ug/L GW

3PA10-8 GPAlO-8 32 6/1 1/98 cis- 1,3-Dichloropropene U ug/L GW

3PA 10-8 GPA1O.8 32 6/1 r/98 D ibrom oc hlo ro m etha ne U ug/L GW

3PA10-8 GPAlO-8 32 6/1 1/98 Dibromofluoromethane (Sl % 102 Vo GW

3PA10-8 GPA1O.8 32 6/1 1/98 Ethvlbenzene 1.7 ug/L GW

GPA1O.8 GPAl O-8 32 6/1 1/98 m.p-Xylene 2.6 ug/L GW

GPA1O.8 GPAlO-8 32 6/1 1/98 Methvlene chloride 5 UB ug/L GW

GPA1O.8 GPA1O.8 32 6/11/98 o-xyrene 1.6 ug/L GW

GPAlO-8 GPA1O.8 32 6/1 1/98 Tetrachloroethene 12 ug/L GW

3PA10-8 GPAlO-8 32 6/1 1/98 Toluene 10 ug/L GW

3PA10-8 GPA1O.8 32 6/1 1/98 Toluene-d8 (Sl % 100 Vo GW

GPA1O.8 GPA1O.8 32 6/1 1/98 trans- 1, 2-Dichloroethene U ug/L
-GWGWGPAIO-8 GPAlO-8 32 6/1 1/98 trans- 1, 3-Dichloropropene U uslL

3PA 10-8 GPA1O.8 32 6/1 1 /98 Trichloroethene 210 D.E ug/L GW

3PA10-8 GPA 1O-8 32 6/1 1/98 Tric hlo rof luo ro meth a ne U ug/L GW

GPAlO-8 GPAlO-8 32 6/1 1/98 Vinyl chloride 8.3 ug/L GW

HRI.MWO2D HRI.O2D D 1t1t87 1,1, 1 -Trichloroethane U ug/L GW
GWHRI.MWO2D HRI-O2D D 1t1t87 1 1,2,2-T etr achloroethane U ug/L

HRI.MWO2D HRI.O2D D 1t1t87 1 1,2-Trichloroethane U ug/L GW

HRI-MWO2D HRI.O2D D 1t1t87 1 ,1-Dichloroethane U - -!tsl!.
uS/L _

ug/L

GW

HRI-MWO2D HRI-O2D D I t1ta1 1 ,l -Dichloroethene U GW

HRI-MWO2D HRI.O2D D 1t1t87 1 ,2-Dichlorobenzene U GW

HRI-MWO2D HRI.O2D D 1t1t87 1 ,2-Dichloroethane U ug/L GW

HRI-MWO2D HRI.O2D D 1t1t87 I .2-Dichloroethene U ug/L GW

HRI-MWO2D HRI-O2D D 111t87 !,?!ictlqtoltgpane _ U ugi L GW

HRI.MWO2D HRI-O2D D 1t1t87 1 ,3-Dichlorobenzene U ug/L GW

HRI.MWO2D HRI.O2D D 1t1t87 Benzene U ug/L GW

HRI-MWO2D HRI.O2D D 1t1t87 Bro m od ic hlo rom etha ne U L- u-s1l GW

-{Rr-MWO2D HRI.O2D D 1t1t87 Bromoform U es/! GW

{RI-MWO2D HRI.O2D D 1t1t87 Bromomethane U L q= /-r- GW

{RI.MWO2D HRI.O2D D 1t1t87 Carbon Tetrachloride U ug/L GW

{RI.MWO2D HRI.O2D D 1t1t87 Chlorobenzene U ug/L GW

{RI.MWO2D HRI.O2D D 111t87 Chloroethane U I us/L

f ,ts/L --

GW

HRI.MWO2D HRI-O2D D 111t87 Chloroform U 9w
GWHRI.MWO2D HRI.O2D D 1t1ta7 Chloromethane U l- qs/L

HRI-MWO2D HRI-O2D D 1t1t87 cis- 1,3-Dichloropropene U rrn/l GW
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HRI.MWO2D HRI.O2D D 1l ta7 ) ibro moc h lo rometha ne U ug/L GW
HRI.MWO2D HRI.O2D D 1l t87 ithylbenzene U ug/L GW
HRI-MWO2D HRI.O2D D 1t 187 Vlethylene chloride U ug/L GW
HRI.MWO2D HRI-O2D D 1t t87 n-Xylene U ug/L GW
HRI-MWO2D HRI.O2D D 1t t87 U ug/L GW
HRI-MWO2D HRI-O2D D 1t la7 Tetrachloroethene U ug/L GW
HRI-MWO2D HRI.O2D D 1t 187 Toluene U us/L GW
HRI-MWO2D HRI-O2D D 1t 187 trans- 1, 3-Dichloropropene U ug/L GW
{RI-MWO2D HRI.O2D D 1l t87 Trichloroethene 8.1 ug/L GW
{RI-MWO2D HRI-O2D D 1t t87 Vinyl chloride U ug/L GW
IRI.MWO2D HRI-O2D D 4tli/89 1, 1, 1 -Trichloroethane U ug/L GW
{RI.MWO2D HRI.O2D D 4t5t89 1 1,2,2-T etr achloroethane U ug/L GW
{Rt-MWO2D HRI-O2D D 4t5ta9 1 1 ,2-Trichloroethane U ug/L GW
{RI.MWO2D HRI-O2D D 4t5ta9 1 ,1-Dichloroethane U ug/L GW
-{RI-MWO2D HRI.O2D D 4t5t89 1 ,1-Dichloroethene U ug/L GW
{RI.MWO2D HRI-O2D D 4t5t89 1,2-Dichlorobenzene U ug/L GW
{RI-MWO2D HRI.O2D D 4t5t89 1,2-Dichloroethane U us/L GW
{RI.MWO2D {Rt-o2D D 4t5ta9 1 ,2-Dichloroethene U ug/L GW
{Rt-MWO2D HBI-O2D D 4t5t89 1,2-Dichloropropane U ug/L GW
{RI-MWO2D HRI.O2D D 4t5tag 1,3-Dichlorobenzene U ug/L GW
{Rt-MWO2D HRI-O2D D 4t5t89 Benzene U ug/L GW
IRI-MWO2D HRI-O2D D 4t5ta9 Bromodichlorometha ne U ug/L GW
{RI.MWO2D tstRt-o2D D 4t5tag Bromoform U ug/L GW
-IRI.MWO2D FtRt-o2D D 4t5t89 Bromomethane U ug/L GW
{RI-MWO2D HRI-O2D D 4t5t89 Carbon Tetrachloride 550 ug/L GW
.IRI.MWO2D {Rt-o2D D 4t5ta9 Chlorobenzene U ug/L GW
HRI.MWO2D HRI-O2D D 4t5tag Chloroethane U ug/L GW
HRI-MWO2D HRI-O2D D 4t5ta9 Chloroform U ug/L GW
{Rt-MWO2D HRI.O2D D 4t5ta9 Chloromethane U ug/L GW
HRI.MWO2D HRI-O2D D 4t5t89 cis- 1 .3-Dichloropropene U ug/L GW
HRI.MWO2D HRI-O2D D 4t5t89 D ibro moc h lo rom ethane U ug/L GW

HRI.MWO2D HRI-O2D D 4t5ta9 Ethylbenzene U ug/L GW
HRI-MWO2D HRI.O2D D 4t5t89 Methylene chloride U ug/L GW

HRI.MWO2D HRI-O2D D 4t5t89 m-Xvlene U ug/L GW
{RI.MWO2D HRI.O2D D 4t5t89 o,p-Xylene U ug/L GW
rRt-Mwo2D HRI.O2D D 4t5t89 Tetrac hloroethe ne U sslL

ug/L
GW

{Rr-MW02D {Rt-o2D D 4t5t89 Toluene U GW

IRI.MWO2D {Rt-o2D D 4t5t89 trans- 1,3-Dichloropropene U 9s./!
ug/L

GW

:lRl-MWO2D f{Rt-o2D D 4t5ta9 Trichloroethene 1000 GW

'{Rl-MWO2D
HRI.O2D D 4t5t89 Vinyl chloride U uo/L GW
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{RI.MWO3D HRI-O3D D 1t1t87 1 ,1-Trichloroethane 122 qs/,1 GW

HRI-MWO3D HRI.O3D D 1t1t87 1,2,2-T etr achloroethane U us/L 
I,s4L I

GW

HRI.MWO3D HRI-O3D D 1t1t87 1 ,2-Trichloroethane U _GU/_

9w
GW

HRI.MWO3D HRI-O3D D 1t1t87 1 -Dichloroethane 4.4 ug/L

HRI.MWO3D HRI.O3D D 1t1t87 1 -Dichloroethene 26.5 _ !!9/L
HRI-MWO3D HRI-O3D D 1t1ta1 2-Dic hloro benze ne U 9S,/-L GW

HRI.MWO3D HRI.O3D D 1t1la7 2-Dichloroethane U esl!_ GW

{RI.MWO3D HRI-O3D D 1t1187 2-Dichloroethene 76.4 ug/L GW

{Rr-MWO3D HRI-O3D D 1t1t87 1 ,2-Dichloropropane U ug/L GW

{RI.MWO3D HRI.O3D D 1t1ta7 3 - D ic hlo robe nzene U ug/L GW

HRI-MWO3D HRI-O3D D 1t1187 Benzene U ug/L GW

HRI.MWO3D HRI.O3D D 1t1t87 B ro m od ic hlo rometha ne U ug/L GW

HRI.MWO3D HRI-O3D D 1t1ta7 Bromoform U ug/L GW

HRI-MWO3D HRt.O3D D 1t1t87 Bromomethane U _ us{L
ug/L

GW

HRI.MWO3D HRI-O3D D 1t1187 Carbon Tetrachloride 635 GW

HRI-MWO3D HRI-O3D D 1t1t87 Chlorobenzene U ug/L GW

HRI.MWO3D HRI-O3D D 1t1t87 Chloroethane U ug/L GW

HRI.MWO3D HRI.O3D D 1t1t87 Chloroform 147 uSfL GW

{RI-MWO3D HRI-O3D D 1t1t87 Chloromethane U gslL GW

{Rt-MWO3D HRI-O3D D 1t1t87 cis- 1 .3-Dichloropropene U gslL GW

HRI-MWO3D HRI-O3D D 1t1ta7 D ibro moc hlo ro m eth a ne U ug/L GW

HRI-MWO3D HRI-O3D D 111t87 Ethylbenzene U .us1! GW

HRI-MWO3D HRI-O3D D 1t1t87 !4e$y!9!e gltoj,de 2.6 ug/L GW

HRI-MWO3D HRI.O3D D 1t1t87 m-Xvlene U qslL GW

HRI.MWO3D HRI-O3D D 1t1ta7 o,p-X U ug/L GW

HRI-MWO3D HRI.O3D D 1t1t87 Tetrachloroethene 504 ug/L GW

HRI.MWO3D HRI-O3D D 1t1t87 Toluene o.9 ug/L GW

HRI-MWO3D HRI.O3D D 1t1t87 trans-1,3-Dichloropropene U ug/L GW

HRI-MWO3D HRI.O3D D 1t1ta7 Trichloroethene 6260 ug/L GW

HRI.MWO3D HRI-O3D D 1t1t87 chloride U L -!rg1t-
GW

{RI.MWO3D HRI.O3D D 4t5t89 1 . 1 . 1 -Trichloroethane U Ys/L GW

{RI.MWO3D HRI-O3D D 4t5t89 1 1,2,2-T et achloroethane U rtgl--'1 GW

{Rl-MWO3D HRI.O3D D 4t5t89 1, 1, 2-Trichloroethane U esl! GW

{Rl-MWO3D HRI.O3D D 4t5t89 1 ,1-Dichloroethane U _rt91l UW

{RI.MWO3D HRI-O3D D 4t5t89 1 ,1 -Dichloroethene U us1_L GW

{RI.MWO3D HRI-O3D D 4t5t89 1 .2-Dichlorobenzene U ug/L GW

HRI.MWO3D HRI-O3D D 4t5t89 1 ,2-Dichloroethane U ug/L GW

HRI.MWO3D HRI.O3D D 4t5t89 1,2-Dichloroethene 0.4 ,u911
ug/L

GW

HRI.MWO3D HRI-O3D D 4t5t89 l1.a-Pr"rterePrgpele U GW

HRI-MWO3D HRI-O3D D 4t5189 1 ,3-Dichlorobenzene U nll GW

SAFKLEEN95.xls Safety-Kleen-Data Page 55 of 68 1/19/99



Wichita, Kansas

Station lD Map lD

Well
Comp.
DeDth

Sample
Depth

Sample
Date ametet Result

Lab.
Oualif ier

Other
Oualifier Units

Media

-Ivpg
GW{RI-MWO3D HRI.O3D D 4t5189 U ug/L

{RI.MWO3D HRI.O3D D 4t5t89 Bromodichloromethane U ug/L GW

{Rt-MW03D HRI.O3D D 4/5/89 Bromoform U -- I !s/L GW

HRI.MWO3D HRI.O3D D 4t5t89 Bromomethane U ug/L GW

HRI-MWO3D HRI.O3D D 4t5t89 Carbon Tetrachloride 14 !ts1L ,GW
GWHRI.MWO3D HRI.O3D D 4t5ta9 Chlorobenzene U !sl!

HRI.MWO3D HRI.O3D D 4t5t89 Chloroethane U ug/L GW

HRI.MWO3D HRI.O3D D 4t5t89 Chloroform 7.7 ug/L GW

HRI.MWO3D HRI-O3D D 4t5t89 Chloromethane U ug/L GW

HRI-MWO3D HRI-O3D D 4t5t89 cis- 1 ,3- U ug/L GW

{RI.MWO3D HRI-O3D D 4t5t89 Dibromoc hloromethane U vg/L -
GW

{Rt-MWO3D HRI.O3D D 4t5t89 Ethylb€nzene _ U u_s/! GW

HRI.MWO3D HRI.O3D D 4t5tag Methylene chloride U ug/L G]M

GWHRI-MWO3D HRI.O3D D 4t5t89 m-X U ug/L

HRI.MWO3D HRI.O3D D 4t5t89 -X U L us4- GW

HRI-MWO3D HRI-O3D D 4t5t89 Tetrac hlo roethe ne 1.1 esll GW

HRI-MWO3D HRI-O3D D 4t5t89 Toluene U ug/L qw
.GW
GW

HRI.MWO3D HRI-O3D D 4t5t89 trans- 1 .3-Dichloropropene U _q94.

HRI-MWO3D {Rl-o3D D 4t5t89 Trichloroethene 3.5 - t qsl!'

{Rl-MW03D HRI-O3D D 4t5t89 chloride U eslL GW

{Rl-MWO3D HRI-O3D D 12t9t97 1, 1, 1 -Trichloroethane 24 us/l GW

rRt-Mwo3D HRI-O3D D t2t9l97 1, 1,2,2-f etrachloroethane U ug/L GW

{Rt-MWO3D HRI-O3D D 12t9t97 1 1 ,2-Trichloroethane U ug/L GW
GW{RI-MWO3D HRI-O3D D 12t9t97 1 ,1-Dichloroethane 3.5 ug/L

IRI.MWO3D HRI.O3D D 12t9t97 1 , 1 -Dichloroethene 5.8 ug/L GW

{RI-MWO3D HRI-O3D D 12t9t97 1 ,2-Dichlorobenzene U ug/L GW

{Rt-MWO3D HRI.O3D D 12t9t97 !,2-Dtg!!ssethg!9 13 ug/L GW

HRI-MWO3D HRI-O3D D 1219t97 1.2-Dichloroethane-d4 {Sl % 95 Yo GW

HRI-MWO3D HRI.O3D D 12t9t97 1 ,2-Dichloropropane U ug/L GW

HRI.MWO3D HRI-O3D D 12t9t97 1 .3-Dichlorobenzene U l- --qsl! GW

HRI.MWO3D HRI.O3D D 12t9t97 1 ,4-Dichlorobenzene U _ !s!_L_ GW

HRI.MWO3D HRI.O3D D 12t9t97 4-Bromofluorobenzene (Sl 06 101 oh GW

HRI.MWO3D HRI-O3D D 12t9t97 Benzene 410 ug/L GW

HRI.MWO3D HRI-O3D D 12t9t97 Bro m od ic hlorom etha ne U ug/L GW

HRI.MWO3D HRI-O3D D 12t9t97 Bromoform U
-- l llsll= GW

HRI.MWO3D HRI-O3D D 12t9t97 Bromomethane U ug/L GW

HRI.MWO3D HRI.O3D D 12t9t97 Carbon Tetrachloride 13 ug/L GW

HRI-MWO3D HRI.O3D D 12t9197 Chlorobenzene U !ts/! GW

HRI.MWO3D HRI-O3D D 12t9t97 Chloroethane U ugi L GW

HRI.MWO3D HRI.O3D D 12t9t97 Chloroform 26 JTB ug/L GW
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{RI-MWO3D HRI.O3D D 1219t97 Chloromethane 3.4 ug/L GW
{RI.MWO3D HRI.O3D D 12t9t97 cis- 1 .2-Dichloroethene 47 ug/L GW
{Rl-MWO3D HRI.O3D D 12t9t97 cis- 1 .3-Dichloropropene U ug/L GW
HRI.MWO3D HRI.O3D D 12t9t97 Dibromochloromethane U ug/L GW
HRI.MWO3D HRI,O3D D 12t9t97 Dibromof luoromethane (Sl 0,6 117 oh GW
HRI.MWO3D HRI.O3D D 12t9t97 Ethylbenzene U ug/L GW
HRI.MWO3D HRI.O3D D 12t9t97 m,p-Xylene 1.3 ug/L GW
HRI.MWO3D HRI.O3D D 12t9t97 Methylene chloride U ug/L GW
HRI.MWO3D HRI-O3D D t2t9t97 o-Xylene U ug/L GW
HRI.MWO3D HRI-O3D D 12t9t97 Tetrac hloroethe ne 68 JS ug/L GW
HRI-MWO3D HRI.O3D D 12t9t97 Toluene U ug/L GW
HRI.MWO3D HRI.O3D D 12t9t97 Toluene-d8 (Sl 0,6 115 s o/o GW
HRI.MWO3D HRI.O3D D 12t9t97 rans- 1, 2-Dichloroethene u ug/L _9W

GW
GW

HRI-MWO3D HRI.O3D D 12t9t97 trans- 1,3-Dichloropropene U ug/L
HRI.MWO3D HRI.O3D D 1219t97 Trichloroethene 230 ug/L
HRI.MWO3D HRI.O3D D 12t9t97 Tric hlo rof luo ro m etha ne U ug/L GW
HRI.MWO3D HRI-O3D D 12t9t97 Vinyl chloride 11 ug/L GW
HRI-UPR-MW1S HRI-UPR1 S 7 t25t91 1, 1, 1 -Trichloroethane 840 ug/L GW
HRI-UPR.MW1S HRI.UPRl S 7 t25t91 1 . 1,2,2-T etr ac hloroethane U ug/L GW
HRI.UPR.MWl S HRI-UPRl s 7 t25t91 1, 1, 2-Trichloroethane U GW
{RI-UPR-MWlS HRI.UPRI S 7 t25t91 1 ,1-Dichloroethane 140 ug/L GW
{RI.UPR.MWlS HRI.UPRl s 7 t25t91 1 ,1-Dichloroethene 350 ug/L GW
{RI.UPR-MWlS HRI-UPRl s 7 t25t91 1 ,2-Dibromomethane U ug/L GW
{RI-UPR-MWlS HRI.UPRl s 7 t25t91 1,2-Dichlorobenzene U ug/L GW

'IRI.UPR.MW1S HRI-UPRl s 7 t25t91 1,2-Dichloroethane 7.6 ug/L GW

_,GW
GW

HRI.UPR-MWlS HRI-UPRl S 7 t25t91 1,2-Dichloropropane U ug/L
HRI-UPR.MWI S HRI.UPRl S 7 t25t91 1 .3-Dichlorobenzene U ug/L

HRI.UPR-MWl S HRI.UPRl S 7 t25t91 1 ,4-Dichlorobenzene U ug/L GW
HRI.UPR.MWl S HRI.UPRl S 7 t25t91 2-Chloroethylvinyl ether U ug/L GW

HRI.UPR.MWlS HRI-UPR1 S 7 t25t91 Benzene U ug/L GW
GW
GW
GW

HRI-UPR.MW1S HRI-UPR1 S 7 t25t91 Bromochloromethane (Sl % 115 oh

HRI.UPR.MWl S HRI-UPR1 s 7 t25t91 Brom od ic hlo ro m etha ne U ug/L

HRI.UPR-MWlS HRI-UPRl s 7 t25t91 Bromoflourobenzene ( Halll 95.7 oh

HRI.UPR-MWIS HRI-UPRl s 7 t25t91 Bromofluorobenzene (PlDl 114 oh GW

HRI.UPR.MWlS HRI-UPR1 s 7 t25t91 Bromoform U ug/L GW

HRI-UPR.MW1S HRI-UPR1 S 7 t25t91 Bromomethane U !s1L GW

HRI-UPR.MWlS HRI-UPR1 s 7 t25t91 Carbon disulfide U ug/L GW
GW
GW
GW

HRI.UPR-MW1S HRI.UPRl s 7 t25t91 Carbon Tetrachloride U _ 9s1L

-, !911HRI.UPR-MWlS HRI-UPRI S 7 t25t91 Chlorobenzene U

HRI-UPR.MWlS {RI.UPRl s 7 t25t91 Chloroethane U uo/L
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9.re!!!ierl u{!s _ l-rlpe
HRI-UPR-MWl S HRI-UPRl S 7 t25t91 Chloroform 5.6 GW

HRI.UPR.MWlS {RI.UPRI S 7 t25t91 Chloromethane U ug/L GW

HRI.UPR.MWlS HRI.UPRl s 7 t25t91 cis- 1,2-Dichloroethene U ug/L iqry
HRI.UPR-MWlS HRI.UPRl s 7 t25t91 cis- 1, 3-Dichloropropene U esl! I Gw
HRI.UPR.MWl S HRI-UPRl S 7 t25t91 D ibrom oc h loro m eth a ne U ug/L GW

HRI.UPR-MW1S HRI.UPRl S 7 t25t91 Ethvlbenzene U ug/L GW

{RI.UPR.MWIS HRI-UPR1 s 7 t25t91 Methylene chloride U est! I gry
{RI.UPR-MWl S HRI.UPRl s 7 t25t91 etrachloroethene 14 ug/L GW

IRI.UPR-MWlS HRI-UPRl s 7 t25t91 Toluene U ug/L L ctv
HRI.UPR-MWlS HRI.UPRl S 7 t25t91 trans- 1,2-Dichloroethene 2.1 9S/L l _ew
HRI-UPR-MW1S HRI.UPRl s 7 t25t91 trans- 1 . 3-Dichloropropene U ug/L GW

HRI.UPR-MWlS HRI-UPRl s 7 t25t91 richloroethene 3 ug/L L9-W
HRI.UPR.MWlS HRI-UPR1 s 7 t25t91 T ric hlorof luo ro m etha ne U ug/L GW

HRI-UPR.MW1S HRI-UPRT S 7 t25t91 Vinyl chloride U ug/L GW

HRI.UPR-MWlS HRI-UPRl s 7 t25t91 Xylene (Totall U gsl!. L Gry

WND-3OD WND-30D D 4t1t91 1, 1, 1 -Trichloroethane U ug/L fqw
WND.3OD WND.30D D 4t1t91 1 , 1 -Dichloroethane U ug/L GW

WND.3OD D 4t1t91 1 ,1-Dichloroethene U ug/L 1 _GW

n/ND-30D WND.3OD D 411t91 1 ,2-Dichloroethane U ___ss4. I qw
WND.3OD WND.30D D 4t1t91 Benzene U eslL ]GW
WND.3OD WND-30D D 4t1t91 B romod ic hlo rometh a ne U ug/L GW

WND-30D WND-3OD D 4t1t91 BTEX U ug/L GW

WND.30D WND-30D D 4t1t91 Carbon Tetrachloride 150 ug/L GW

WND-3OD WND.3OD D 4t1t91 Chloroethane U us/L I cW
._-,s-q . L 0wWND.30D WND-30D D 4t1t91 Chloroform 1.1

WND.30D A/ND-30D D 4t1191 Ethylbenzene U ug/L GW

WND.30D fr/ND-3OD D 4t1t91 Methylene chloride U ug/L GW

WND.3OD n/ND-30D D 4t1t91 Tetrachloroethene 1.3 ug/L GW

WND.3OD n/ND-30D D 4t1t91 Tetrachloroethene 1.3 ug/L 1qw
WND.30D ffND.3OD D 4t1t91 Tetrachloroethene 220 ug/L GW

WND.30D WND.30D D 4t1t91 Toluene U 9SA 1 G-W

A/ND-30D WND.30D D 4t1t91 trans- 1, 2-Dichloroethene 13 GW

A/ND-30D WND.3OD D 4t1t91 trans- 1, 2-Dichloroethene 13 ug/L

,VND-3OD WND.3OD D 4t1t91 Trichloroethene 220 ug/L

A/ND-30D WND.SOD D 4t1t91 Tric hlo rof luoro m etha ne U eur _f_cyq
,vND-3OD WND.30D D 4t1t91 TVOCs 395 !91L GW

n/ND-30D WND.30D D 4t1t91 Vinyl chloride U ug/L GW

fVND.3OD WND.30D D 4t1t91 Xylene (Totall U ug/L l_qw
,VND-3OD WND-3OD D 5t17 t91 1.1. 1 -Trichloroethane U ug/L GW

rl1/ND-30D WND-3OD D 5t17191 1 . 1 .2,2-T et achloroethane U uq/L GW
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ffND.30D WND-30D D 5t17 t91 1 ,2-Trichloroethane U ug/L GW
WND.3OD WND.3OD D 5t17 t91 1 ,1-Dichloroethane U ug/L GW
WND.30D WND.30D D 5t17 t91 I -Dichloroethene U GW
WND.3OD WND-3OD D 5t17 t91 2 - D ibrom ometha ne U ug/L GW
WND.3OD WND.30D D 5t17 t91 2-Dichlorobenzene U ug/L GW
WND.3OD WND-3OD D 5t17 t91 2-Dichloroethane U ug/L GW
WND.3OD WND-3OD D 5t17 t91 2-Dichloropropane U ug/L GW
A'ND.3OD WND-3OD D 5t17 t91 1 ,3-Dichlorobenzene U ug/L GW
A/ND-30D A'ND-3OD D 5t17 t91 1 ,4-Dichlorobenzene U ug/L GW
n/ND-30D A/ND-30D D 5t17 t91 2-Chloroethylvinyl ether U ug/L GW
n/ND.3OD WND-3OD D 5t17 t91 Benzene U ug/L GW
A'ND-3OD WND-3OD D 5t17 t91 Bromodic hloromethane U _ _ug/L

ug/L
GW

ul/ND-3OD WND-30D D 5t17 t91 Bromoform U GW
WND.3OD WND.30D D 5t17 t91 Bromomethane U ug/L G\{

GWUVND-3OD WND.3OD D 5t17 t91 Carbon disulfide U ug/L
WND-3OD WND-3OD D 5t17 t91 Carbon Tetrachloride 150 ug/L GW
WND.3OD WND.3OD D 5t17191 Chlorobenzene U ug/L GW

WND-30D WND-30D D 5t17 t91 Chloroethane U ug/L GW

WND.30D WND-3OD D 5t17 t91 Chloroform 11 IL .-GW
GWWND.30D WND.30D D 5t17 t91 Chloromethane U ug/L

WND.3OD WND.3OD D 5t17 t91 cis- 1, 2-Dichloroethene U ug/L GW

WND.3OD WND.3OD D 5t17 t91 cis- 1, 3-Dichloropropene U _ _qs,lL,
ug/L

GW_

GWWND-3OD WND.3OD D 5t17 t91 Dibromoc hloromethane U

WND-3OD WND-3OD D 5t17 t91 Ethylbenzene U ug/L GW

WND.3OD WND-30D D 5t17 t91 Methylene chloride u GW

WND.30D WND.30D D 5t17 t91 Tetrac hlo roethene 1.3 ug/L GW

WND.30D WND.30D D 5t17 t91 Toluene U ysll_,
ug/L

9w
GWWND.30D WND.30D D 5t17 t91 trans- 1, 2-Dichloroethene 13

WND.3OD WND.30D D 5t17 t91 trans- 1, 3-Dichloropropene U ug/L GW

WND-30D WND.3OD D 5t17 t91 Trichloroethene 220 ug/L GW

WND.30D WND-3OD D 5t17 t91 Tric h lorof luo rom etha ne U qsfL GW

WND.30D WND-30D D 5t17 t9'.1 Vinyl chloride U ug/L GW

WND.3OD WND.30D D 5t17 t91 Xylene (Total) U IL GW

WND.3OD WND.30D D st20t91 Bromochloromethane (S) % 132 % GW

WND.3OD WND.3OD D 5t20t91 Bromof lourobenzene (Halll 90.7 oh GW

WND.3OD WND.30D D 5t20t91 Bromof luorobenzene {PlD} 83.3 oh GW

WND-31S WND.31S s 7 t1t91 1, 1, 1 -Trichloroethane U Ys{!= GW

WND-31S WND.31S s 7 t1t91 1 ,1-Dichloroethane U ug/L GW

WND.31S WND.31S s 7 t1t91 1 ,1 -Dichloroethene U ug,/L__- GW

WND.31S WND.31S s 7 t1t91 1 ,2-Dichloroethane U uo/L GW
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A,ND-31S WND.31S S 7 t1t91 Benzene U GW
n/ND-31S WND-31S s 7 t1t91 Bromodichloromethane U ug/L GW
fvND-31S wND-31S s 7 t1t91 BTEX U GW
A/ND-3r S WND.31S S 7 t1t91 Carbon Tetrachloride U ug/L GW
WND.31S WND.31S S 7 t1t91 Chloroethane U ug/L GW
ArND-31S WND.31S s 7 t1t91 Chloroform 12 GW
WND.31S WND.3IS s 7 t1t91 Ethvlbenzene U ug/L GW
WND-31S WND.31S s 7 t1t91 Methylene chloride U ug/L GW
WND.31S WND.31S S 7 t1t91 etrachloroethene 6.9 ug/L GW

WND.31S WND.31S s 7 t1t91 etrachloroethene U ug/L GW

WND.31S WND.31S s 7 t1t91 oluene U ug/L GW
WND-3IS WND.31S s 7 t1t91 trans- 1, 2-Dichloroethene o.5 _,.!sll_

ug/L
GW

WND.31S WND-31S s 7 t1t91 trans- 1, 2-Dichloroethene o.1 5 GW

WND-31S wND-31S S 711t91 Trichloroethene 6.9 ug/L GW

WND.31S WND-31S s 7 t1t91 Trichlorof luoromethane U GW

wND-31S WND-31S S 711t91 TVOCs 19.4 ug/L GW

WND.31S wND-31S S 7 t1191 Vinvl chloride U ug/L GW

WND.31S WND.31S S 7 tlt91 Xylene (Totall U ug/L GW

WND-31S wND-3tS s 7 t25191 1,1, 1 -Trichloroethane U ug/L GW

WND.31S WND-31S S 7 t25t91 1 . 1,2,2-T etr achloroethane U !s1! _ GW

WND-31S wND-3tS s 7 t25t91 1, 1 .2-Trichloroethane U ug/L GW

WND-31S WND.31S S 7 t25t91 1 ,1 -Dichloroethane U ug/L GW

WND.31S WND-31S s 7 t25t91 1 .1 -Dichloroethene U ug/L GW

wND-31S WND-31S s 7 t25t91 1 .2-Dibromomethane U ug/L GW

WND-31S WND.31S s 7 t25t91 1 ,2-Dichlorobenzene U ug/L GW

WND.31S WND-31S s 7 t25t91 1 ,2-Dichloroethane U ug/L GW

WND-31S WND.31S S 7 t25t91 1 ,2-Dichloropropane o.4 , _, us1,L__
u94

GW

WND.31S WND-31S S 7 t25t91 1 ,3-Dichlorobenzene U GW

WND.31S wND-31S S 7 t25t91 1 ,4-Dichlorobenzene U ug/L GW

WND.31S WND-31S s 7 t25t91 2-Chloroethylvinyl ether U _rls1L GW

WND.31S WND.31S s 7 t25t91 Benzene U eelL GW

WND-31S WND-31S S 7 t25t91 Bromochloromethane {Sl % 86.7 % GW

WND-3IS wND-3rS s 7 t25t91 Bro m od ic hlorom ethane U _n94 GW

WND-31S wND-31S s 7 t25t91 Bromof lourobenzene (Halll 95.7 Vo GW

WND.31S WND.31S s 7 t25t91 Bromof luorobenzene (PlDl 111 o/o GW

WND.31S WND.31S s 7 t25t91 Bromoform U __t$lL GW

wND-31S WND-31S s 7 t25t91 Bromomethane U e_sl! GW

wND-31S WND-31S s 7 t25t91 Carbon disulfide U ug/L GW

A'ND.31S WND-31S S 7 t25t91 Carbon Tetrachloride U ug/L GW

ArND-31S WND.31S S 7 t25t91 Chlorobenzene U uo/L GW
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WND.31S WND.31S S 7 t25191 Chloroethane U us/L I cw
WND.31S WND-31S s 7 t25t91 Chloroform 12 us/L I Aw
wND-31S WND-31S s 7 t25t91 Chloromethane U ug/L I cw
wND-31S WND-31S s 7 t25t91 cis- 1,2-Dichloroethene U es1! 1 cw
WND.31S WND-31S S 7 t25t91 cis-1,3-Dichloropropene U ug/L I cw
WND.31S WND-31S S 7125t91 D ibrom oc hlo ro m eth a ne U ug/L I cw
WND.31S WND.31S s 7 t25t91 Ethylbenzene U ug/L I Cw
WND.31S WND.31S s 7 t25t91 Methvlene chloride U us/L I cw
WND.31S WND.31S s 7 t25t91 Tetrac h lo roethe ne U us/! I _cw
WND-31S WND.31S s 7 t25t91 Toluene U usll _ 1 GW

WND.31S WND-31S S 7 t25t91 trans- 1, 2-Dichloroethene 0.5 !s/L [ _9w
WND.31S WND.31S s 7 t25t91 trans- 1 .3-Dichloropropene U rrsll I qw
wND-31S WND.31S s 7 t25t91 Trichloroethene 6.9 usll I cw
WND-31S wND-31S S 7 t25t91 Tric h lo rof luo ro metha ne U esM GW

WND.31S WND.31S s 7 t25t91 Vinyl chloride U ug/L GW
uslL I -cw-WND-31S WND-31S s 7 t25t91 Xylene (Totall U

WND-31S WND-31S s 8t1t96 1, 1, 1 -Trichloroethane U us/L I GW

WND-31S WND.31S s 8/1/96 1,1,2,2-T etachloroethane U us/L I cw
WND.31S wND-31S S 8/1 /96 1, 1,2-Trichloroethane U us/L I GW

wND-31S wND-31S S 8/1/96 1 ,1-Dichloroethane U us/L I cw
WND-31S wND-31S S 8/1/96 1 ,1-Dichloroethene U ug/L I GW

WND-31S WND-31S S 8t1t96 1 ,2-Dichloroethane U ys/L L qw
WND-31S wND-31S S 8/1/96 1 ,2-Dichloroethene U gs/L I GW

wND-31S WND-31S s 8t1t96 1 ,2-Dichloropropane U us/! I qw
WND.31S wND-31S s 8/1/96 2-Hexanone U r.ts1! L cw
WND-31S WND-31S S 8/1 /96 4-Methyl-2-pentanone U J gs/L i cw
WND.31S WND.31S S 8/1/96 Acetone U J us/L I cw- -;stl ] cwWND.31S WND-31S s 8/1/96 Acrolein U J

wND-31S WND-31S s 8t1t96 Acrylonitrile U J 9911 [ cw
WND.31S WND.31S S 8/1/96 Benzene U usl! I cw
WND.31S A/ND-31S S 8/1/96 Bromodic hloromethane U ug/L i cry
WND-31S WND.31S S 8/1/96 Bromolorm U usl! I cw
WND-31S

^/ND-31S
s al1t96 Bromomethane u usl!

9s/!
]GW
lGw-WND.31S WND.31S s 8/1/96 Carbon disulfide U

WND-31S WND.31S s 8t1t96 Carbon Tetrachloride U es/l L qw
WND.31S WND.31S s 8/1/96 Chlorobenzene U lsll L GW

WND.31S WND.31S s 8/1/96 Chloroethane U !s/L L qlv
WND.31S WND-31S S 8/1 /96 Chloroform 6 us/L I GW

WND.31S ffND-31S s 8/l /96 Chloromethane U J us/L_ I 9W
A/ND-31S ffND-31S S 8/1/96 cis- 1, 3-DichlorooroDene U uo/L I GW
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GWfvND-31S wND-31S s 8/1/96 Dibromochloromethane U

ffND.31S WND-31S s 8/1/96 Dichlorodif luoromethane U R ug/L GW

WND.31S wND-31S s 8/1/96 Ethylbenzene U ug/L GW

WND.31S WND-31S s 8/1/96 Methyl ethyl ketone U ug/L GW

WND-31S WND-31S s 8/r /96 Methylene chloride U ug/L GW

wND-31S WND.31S s 8/1/96 Styrene U uslL GW

WND.31S wND-31S s 8/1/96 Tetrachloroethene U ug/L GW

WND.31S WND-31S S 8/1/96 Tetrahvdrofuran U J ug/L GW

WND.31S WND-3IS s 8t1t96 Toluene U ug/L GW

WND.31S WND-31S s 8/1/96 trans-1, 3-Dichloropropene U yslL GW

n/ND-31S WND-31S s 8/1 /96 Trichloroethene 5 GW

A/ND-31S WND.31S s 8/1 /96 ric h lorof luorom eth a ne U ug/L GW

WND-31S WND.31S S 8/1/96 TVOCs 11 ug/L GW

v1/ND-31S WND.31S s 8/1/96 Vinyl acetate U ug/L GW

UVND-31S WND-31S s 8t1t96 Vinyl chloride U ug/L GW

WND.31S WND.31S s 8/1 /96 Xylene lTotall U ug/L GW

WND.31S WND-31S s 10t29t97 1,1,1,2-T etachloroethane U IL GW

WND.31S wND-31S s 10t29t97 1,1, 1 -Trichloroethane U GW

WND-31S wND-31S S 10t29t97 1 1,2,2-T etr achloroethane U ug/L GW

WND.31S WND-31S s 10129t97 1, 1, 2-Trichloroethane U ug/L GW

WND.31S wND-31S s 10t29t97 1 , 1 -Dichloroethane U GW

WND.31S WND.31S S 10t29t97 1 ,1-Dichloroethene 2.4 us4L GW

WND.31S WND-31S S 10t29t97 1 ,1-Dichloropropene U es/! GW

WND.31S WND-31S S tot29t97 1 2,3-Trichlorobenzene U ug/L G_W _
GWWND.31S WND.31S s 10t29t97 1 .2, 3-Trichloropropane U ug/L

wND-31S WND-31S s 10t29t97 1, 2,4-Trichlorobenzene 1.6 qs4! GW

wND-31S WND.31S s 10t29t97 1 2.4-Trimethylbenzene 1.9 ug/L GW

wND-31S WND-31S s 10t29r97 1, 2-Dibromo-3-chlorpropane U ug/L GW

wND-31S WND-31S s 10t29t97 1 ,2-Dichlorobenzene 2.1 ug/L GW

WND.31S WND.31S s 10t29t97 1 .2-Dichloroethane U GW

WND.31S f/ND-31S S 10t29t97 1 ,2-Dichloropropane U ug/L GW

WND-31S fvND-31S S 10t29t97 1, 3, 5-Trimethylbenzene U ug/L GW

A/ND-31S WND.31S s 10t29t97 1 ,3-Dichlorobenzene 2.2 nsl! GW

t/ND-31S UVND-31S s 10t29t97 I ,3-Dichloropropane 1.3 ug/L GW

WND-31S WND-31S s 10t29t97 1 ,4-Dichlorobenzene 2.3 !t9lL GW

A/ND-31S wND-31S s 10t29t97 2,2-Dichloropropane U !t9/L GW

WND-31S WND-31S s 10t29t97 2-Butanone U ug/L GW

n/ND-31S WND-31S s 10t29t97 2-Chlorotoluene 2.3 ug/L GW

n/ND-31S WND.31S s 10t29t97 4-Chlorotoluene 1.4 GW

ivND-31S WND.31S S 10t29t97 4-Methvl-2-oentanone U tolL GW
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WND.31S WND-31S s 10t29t97 U ug/L GW
u1/ND-31S WND-31S s 10t29t97 2.3 ug/L GW
u1/ND-31S WND-31S s 10t29t97 Bromobenzene 1.9 ug/L GW

WND.31S WND.31S s 10t29t97 Bro moc hlo ro m etha ne U ug/L GW

WND.31S WND-31S s 10t29t97 Bromodic hloromethane U ug/L GW

WND.31S WND-31S s 10t29197 Bromoform U ug/L GW

WND.31S WND-31S s 10t29t97 Bromomethane U ug/L GW

WND.31S WND-31S s 10t29t97 Carbon Tetrachloride 1.3 ug/L GW

WND.31S WND-31S s 10t29t97 Chlorobenzene 2.1 !e1l GW

WND-31S WND.31S s 10t29t97 Chloroethane U ug/L GW

WND.31S WND-31S S 10t29t97 Chloroform 5.3 ug/L GW

WND-31S WND.31S S 10t29t97 Chloromethane U ug/L GW

WND-31S WND.31S S 10t29t97 cis- 1 . 2-Dichloroethene U ug/L GW

WND.31S WND-31S s 10t29t97 cis- 1, 3-Dichloropropene U ug/L GW

ilr/ND-31S WND.31S S 10129t97 D ibromochloromethane U tlg/L_

us/!
ugi L

GW

A/ND-31S WND-31S s 10t29t97 Dibromomethane U GW

WND-31S WND.31S s 10t29t97 D ic h lo rod if luo ro m ethane U GW

WND-31S WND.31S S 10t29t97 Ethylbenzene 1.8 ug/L GW

wND-31S WND-31S s 10t29t97 Freon 1 1 3 U ug/L GW

fuND-31 S wND-31S S 10t29t97 Hexac hlorobutadiene U ug/L GW

fvND-31 S WND.3I S s 10t29197 Hexac hloroethane U ug/L GW

WND-31S WND.31S S 10t29t97 !peprqpv!!9!29!9 2 ug/L GW

WND.31S WND.31S s 10t29t97 m,o-Xvlene 3.7 u91! GW

WND.31S WND.31S s 10t29t97 Methyl methacrylate U ug/L GW

WND-31S WND.31S S 10t29t97 Methylene chloride U ug/L GW

WND.31S WND.31S s 10t29t97 Naphthalene U ,___!s/t-
ug/L

GW

WND-31S WND.31S s 10t29t97 n-Butylbenzene 1.9 GW

WND.31S WND-31S S 10t29t97 n-Propylbenzene 1.8 ug/L GW

WND-3I S WND.31S s 10t29t97 o-Xylene 1.8 ug/L GW-
GWWND.31S wND-31S s 10t29t97 p- lsopropy lto lue ne 2 ug/L

WND-31S wND-31S s 10t29t97 sec -Buty I be nzene 1.7 ug/L GW

WND.31S WND-31S S 10t29t97 Styrene 1.4 !rsll
gS/L ,

GW

WND.31S wND-31S s 10t29t97 tert-Butvlbenzene 2 GW

WND-31S wND-31S S 10t29t97 Tetrac hloroethene 2 9s4 GW

WND-31S wND-31S s 10t29t97 Toluene 2 9g/-L GW

WND.31S WND.31S s 10t29t97 trans- 1,2-Dichloroethene 2.4 ug/L GW

WND-31S WND.31S s 10t29t97 trans- 1, 3-Dichloropropene U ug/L GW

WND.31S WND-31S s 10t29t97 trans- 1,4-dichloro-2-butene U ug/L GW

WND-31S WND.3I S S 10t29t97 Trichloroethene 9.6 ugl!. GW

WND.31S WND-31S s 10t29t97 T ric h lo rof luo rom ethane 1.5 uo/L GW
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Well
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Deoth
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Lab.
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Other
Oualifier Units

Media

_I-vpe
GWWND-31S WND-31S s 10t29t97 Vinyl chloride U ug/L

|,vND-32S |,vND-32S S 7 t1191 1 ,1-Trichloroethane 0.3 GW
WND.32S WND.32S s 7 t1t91 1 -Dichloroethane U ug/L GW
WND.32S WND.32S s 7 t1t91 1 -Dichloroethene U ug/L GW
WND.32S WND.32S s 7 t1t91 2-Dichloroethane U ug/L GW
WND.32S WND-32S S 7 t1t91 Benzene U ug/L GW
WND-32S wND-32S s 7 t1t91 Bro m od ic h lo ro m eth a ne U ug/L GW
WND.32S WND-32S s 7 t1t91 BTEX U ug/L GW
WND-32S WND.32S S 7 tlt91 Carbon Tetrachloride 5.9 uo/L GW
WND.32S wND-32S s 7 t1t91 Chloroethane U ug/L GW

wNo-32S WND-32S s 7 t1t91 Chloroform 13 ug/L GW

WND-32S wND-32S s 7 t1t91 Ethylbenzene U ug/L GW

WND-32S WND-32S s 7 t1t91 Methylene chloride U ug/L GW
WND.32S WND-32S s 7 t1t91 Tetrachloroethene 5.1 ug/L GW
WND.32S WND.32S S 7 t1t91 Tetrachloroethene U ug/L GW

WND.32S WND-32S s 7 t1t91 Toluene U ug/L GW
WND.32S wND-32S S 7 t1t91 trans- 1, 2-Dichloroethene U ug/L GW

WND-32S WND-32S s 7 t1t91 Trichloroethene 5.1 ug/L GW

WND.32S WND-32S s 7 t1t91 Tric hloro f luorom eth a ne U ug/L GW

WND-32S WND.32S s 7 t1t91 TVOCs 24.3 ug/L GW

WND-32S WND.32S s 7 tlt91 Vinyl chloride U ug/L GW

wND-32S WND-32S s 7 t1t91 Xylene {Total} U ug/L GW
WND.32S WND.32S s 7 t25t91 1, 1, 1 -Trichloroethane 0.3 ug/L GW
WND.32S wND-32S S 7125t91 1,1,2,2-T etrachloroethane U ug/L GW

n/ND-32S WND-32S S 7 t25t91 1, 1,2-Trichloroethane U ug/L GW
11/ND-32S WND.32S s 7 t2st91 1 ,1-Dichloroethane U ug/L GW

n/ND-32S WND-32S s 7 t25t91 1 ,l -Dichloroethene U ug/L GW

n/ND-32S wND-32S S 7 t25t91 1 ,2-Dibromomethane U ug/L GW
n/ND-32S wND-32S S 7 t25t91 1 ,2-Dichlorobenzene U ug/L GW

ffND.32S wND-32S S 7 t25t91 1 ,2-Dichloroethane U ug/L GW

n/ND-32S WND-32S s 7 t25t91 1 ,2-Dichloropropane U ug/L GW

rVND-32S WND-32S S 7 t25t91 1,3-Dichlorobenzene U ug/L GW

A/ND-32S WND-32S S 7 t25t91 1 ,4-Dichlorobenzene U ug/L GW

,rf ND-32S WND.32S S 7 t25t91 2-Chloroethylvinyl ether U ug/L GW

WND.32S WND.32S s 7 t25t91 Benzene U ug/L GW

WND.32S WND.32S s 7 t25t91 Bromochloromethane (Sl % 86.7 Vo GW

WND-32S WND.32S s 7 t25t91 Bromodichloromethane U ug/L GW

WND.32S WND.32S S 7 t25t91 Bromof lourobenzene (Halll 95.7 % GW

wND-32S WND-32S s 7 t25t91 Bromof luorobenzene ( PlDl 111 Vo GW

WND-32S WND-32S s 7 t25t91 Bromoform U rro/l GW
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_TJ-P_e-

GWWND.32S wND-32S S 7 t25t91 Bromomethane U ug/L
WND.32S WND.32S s 7t25t91 Carbon disulfide U ug/L GW
WND-32S WND.32S s 7t25t91 Carbon Tetrachloride 5.9 ug/L GW
ArND-32S WND.32S S 7 t25t91 Chlorobenzene U _-- ,- e9/!_ _

ug/L
GW

WND.32S wND-32S S 7 t25t91 Chloroethane U GW
f\/ND-32S wND-32S s 7 t25t91 Chloroform 13 ug/L GW

WND.32S WND.32S S 7 t25t91 Chloromethane U ug/L GW
WND.32S WND.32S S 7 t25t91 cis- 1, 2-Dichloroethene U ug/L GW

WND-32S WND.32S s 7 t25t91 cis- 1,3-Dichloropropene U __qs1! GW

WND-32S WND-32S S 7 t25t91 D ibromoc hloromethane U ug/L GW

WND.32S WND.32S S 7 t25t91 Ethylbenzene U ug/L GW

WND.32S WND.32S s 7 t25t91 Methvlene chloride U ug/L GW

WND-32S WND.32S S 7 t25t91 Tetrac h lo roethe ne U ug/L GW

n/ND-32S WND-32S s 7 t25t91 Toluene U ug/L GW

,VND-32S WND-32S S 7 t25t91 trans- 1, 2-Dichloroethene U ug/L GW

ffND-32S WND.32S s 7 t25t91 trans- 1, 3-Dichloropropene U ug/L GW

f[ND-32S WND.32S s 7 t25t91 Trichloroethene 5.1 ug/L GW

/vND-32S WND.32S S 7 t25t91 T ric h lo rof luoro m etha ne U ug/L GW

fr/ND-32S WND.32S s 7 t25t91 Vinyl chloride U ug/L GW

/t/ND-32S WND.32S s 7 t25t91 Xylene (Totall U ug/L GW

A/ND-32S WND-32S S 8/1/96 1, 1, 1 -Trichloroethane U ug/L GW

/vND-32S WND.32S S 8/1/96 1, 1,2,2-T eL achloroethane U ug/L GW

/VND-32S WND.32S S 8/1/96 1, 1 .2-Trichloroethane U ug/L GW

A/ND-32S fvND-32S S 8/1/96 1 ,1-Dichloroethane U ug/L GW

f/ND-32S WND.32S s 8/1/96 1 ,1-Dichloroethene U _ 99/! GW

WND-32S fvND-32S s 8/1/96 1 ,2-Dichloroethane U ug/L GW

il/ND-32S WND-32S S 8t1t96 1 ,2-Dichloroethene U ug/L GW

WND.32S WND.32S s 8/1/96 1 .2-Dichloropropane U ug/L GW

wNo-32S WND-32S s 8/1/96 2-Hexanone U ug/L GW

WND.32S WND.32S S 8/1/96 4- M ethvl- 2-oenta none U J ug/L GW

u1/ND-32S WND.32S s 8/1/96 Acetone U J ug/L GW

WND-32S WND.32S s 8/1/96 Acrolein U J ug/L GW

WND.32S WND-32S s 8/1/96 Acrylonitrile U J ug/L GW

fvND-32S WND-32S s 8/1/96 Benzene U ug/L GW

wND-32S WND.32S s 8/1/96 Bromodichloromethane U _ lrgll GW

WND.32S WND.32S s 8/1/96 Bromoform U ys4L GW

WND.32S WND.32S s 8/1/96 Bromomethane U ug/L GW

fVND-32S WND.32S S 8/1/96 Carbon disulfide U ug/L GW

WND.32S WND-32S s 8/1/96 Carbon Tetrachloride 140 ug/L GW

WND.32S WND.32S s 8/1/96 Chlorobenzene U uo/L GW
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,VND.32S WND.32S s 8/1 /96 Chloroethane U ug/L GW
ArND-32S WND.32S S 8/1/96 Chloroform 120 GW
A/ND-32S WND-32S s 8/1/96 Chloromethane U J ug/L GW
fvND-32S WND-32S S 8/1/96 cis- 1, 3-Dichloropropene U ug/L GW
ffND-32S WND-32S S 8/1/96 D ibromoc h lo ro meth a ne U GW
WND.32S WND-32S s 8/1 /96 D ic hlorodif luoro m eth a ne U R GW
wND-32S WND-32S s 8/1/96 Ethylbenzene U GW
WND.32S WND-32S S 8/1/96 Methyl ethyl ketone U GW
wND-32S WND-32S s 8/1/96 Methylene chloride U ug/L 9w

GWWND-32S WND.32S s 8/1 /96 Stvrene U ug/L
WND.32S WND.32S S 8/1/96 Tetrachloroethene U GW
wND-32S WND-32S s 8/1 /96 Tetrahydrofuran U J GW
WND.32S wND-32S s 8/1/96 Toluene U ug/L GW
WND.32S WND.32S s 8/1/96 trans- 1 . 3-Dichloropropene U ug/L GW
WND.32S WND-32S s 8/1/96 Trichloroethene 21 ,ug/L

ug/L
GW

WND.32S WND-32S s 8/1/96 T ric h lorof luoro m eth a ne U GW
WND.32S WND.32S S 8t1t96 TVOCs 281 ug/L GW
WND.32S WND.32S s 8t1t96 Vinyl acetate U GW
WND-32S wND-32S S 8/1/96 Vinyl chloride U ug/L GW
WND.32S wND-32S S 8t1t96 Xylene (Totall U ug/L GW
WND-32S WND-32S S 10t29t97 1.1 .1 ,2-f etrachloroethane U ug/L GW

n/ND-32S wND-32S s 10t29t97 1. 1. 1 -Trichloroethane U ug/L GW

n/ND-32S WND.32S s 10t29t97 1 . 1,2.2-T etr achloroethane U ug/L GW
A/ND-32S WND.32S S 10t29t97 1 1 ,2-Trichloroethane U ug/L GW
A'ND.32S WND.32S s 10t29t97 1 ,1-Dichloroethane U ug/L GW

A/ND-32S WND-32S S 10t29t97 1 ,1-Dichloroethene U GW

ilvND-32S WND-32S s 10t29t97 1 ,1-Dichloropropene U ug/L GW

A/ND-32S WND.32S s 10t29t97 l, 2,3-Trichlorobenzene U GW

A/ND-32S WND.32S s 10t29t97 l, 2,3-Trichloropropane U ug/L GW

l/ND-32S wND-32S s 10t29t97 1, 2,4-Trichlorobenzene U ug/L ,, GW

A/ND-32S wND-32S S 10t29t97 1, 2,4-Trimethvlbenzene U ug/L GW

A'ND.32S WND.32S s 10t29t97 1, 2-Dibromo-3-chlorpropane U ug/L GW

/r/ND-32S wND-32S s 10t29t97 1 .2-Dichlorobenzene U ug/L GW

IUND-32S wND-32S s 10t29t97 1.2-Dichloroethane U ug/L GW

A/ND-32S WND.32S s 10t29t97 1 ,2-Dichloropropane U ug/L GW

A'ND.32S wND-32S S 10t29t97 1, 3,5-Trimethylbenzene U GW

n/ND-32S WND.32S s 10t29t97 1 ,3-Dichlorobenzene U ug/L GW

n/ND-32S WND.32S s 10t29t97 1 ,3-Dichloropropane U ug/L GW
GWA/ND-32S WND.32S s 10t29t97 1 .4-Dichlorobenzene U

A/ND-32S WND.32S s 10t29t97 2,2-Dichloropropane U uo/L GW
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Mcdia
Tvpc

WND.325 WND.325 s 10t29ts7 lsopropylbenzenc U uq/L GW
WND.325 WND.325 s 10t29t97 m,p-Xylono U uq/L GW
wND-325 wND-325 s 10t29t97 Methvl mcthacrylato U us/L GW
wND-s25 wND-325 s 10t29ts7 lVlethvlenc cfiloride 11 uq/L GW
wND-323 WND.325 s lot29t97 Naphthalenc U uo/L GW
wND-32S WND-325 s 10t29t97 n-Butvlbsrzsnc U uq/L GW
WND.s25 wND-325 s 10t29t97 n-Propvlbenzeno U uq/L GW

WND-323 WND-325 s 10t29t97 o-Xvleno U uq/L GW
wND-325 WND.325 S 10t29t97 p-lsopropYltoluene U uq/L GW
wND-325 WND.325 s 10t29t97 sec-Butylbenzonc U uq/L GW
WND.s25 wND-325 s lot29t97 Stvrene U uq/L GW

WND.325 WND.325 s 10129197 tert-Butvlbenzenc U uq/L GW

wND-325 WND.325 s 10129t97 Tetrachloroetheno U us/L GW

WND.325 WND.325 S 10129t97 Toluenc U us/L GW
wND-325 WND.325 s 'lot29t97 trans- 1,2-Dichlorocthcnc U us/L GW

WND.323 WND.325 s 10t29t97 trans- 1 .3-Dichloropropsrc U uc/L GW
WND.325 WND.323 s lol29t97 trana- I .4-dichloro-2-butcnc U us/L GW
WND.325 WND.325 s 10129t97 Trichlorocthenc 1.4 uc/L GW
wND-325 WND.323 s 10129t97 Trichlorof luoromcth.nc U uo/L GW
wND-325 wND-325 s 10t29t97 Vinwl r*rlorida U uo/L GW
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CAROL EDSON
Senior Engineer

EDUCATION AND PROFESSIONAL QUALIFICATIONS:

B.S. in Chemical and Petroleum Refining Engineering (minor in
Organic Chemistry), Colorado School of Mines, Golden,

Colorado, 1985

EPA Course in Sampling for Hazardous Materials

EPA Emergency Response Training

Safety-Kleen 40-Hour OSHA Hazardous Materials Health and Safety Training Course and Annual 8-Hour

HMWOPER Refresher Course

In-Situ Soil Remediation, University of Milwaukee Center for Continuing Engineering Education

OSHA Supervisor's Training Course

EPA Incident Mitigation

EPA Risk and Decision Making

EPA Mixed Waste Training Course

OSHA Excavation Training

Remedial lnvestigations
Feasibilily Studies

CERCLA/RCRA regulations

SPEGIAL QUALIFICATIONS:

r 1 3 years of project management and engineering experience, with 10 years of experience in all
phases of CERCLA and RCRA hazardous waste projects, including RI/FS, design, risk assessment,
removal actions, treatability studies, quality assurance/quality control, and community relations.

o Extensive experience on remedial projects involving regulatory negotiations and .n. rr'r, both as a

state regulator and in support"of Safety-Kleen clients.

RECORD OF EXPERIENCE:

Senior Engineer, Environmental Decision Group,Inc., a Safety'Kleen Company.
Specific Duties, ResponsibrTrfies, and Assignmenfs: Ms. Edson manages and provides senior oversight of soil

and groundwater assessment and remediation projects. Her responsibilities include client and regulatory

agency interface, project management, budget development, cost control, and scheduling. She has

developed action levels at several project sites using EPA and state risk assessment methodologies.

CERCLA Drum Samplinq and RemovalAction. Lorentz Barrel PRP Group. San Jose. California. Managed a

drum sampling and removal action for a PRP coalition at the Lorentz Barrel and Drum CERCLA site in
Califomia. Acted as the principal client contact to EPA.

Remedial Investiqation and Feasibilitv Studv. Transportation Client. Oreqon. Conducting a multi-phase

remedial investigation and feasibility study for remediation of hydrocarbon-contaminated groundwater at an

Oregon Superfund site.

Hvdrocarbon Sludqe Samplinq. Transoortation Client. lowa. Project manager for site sampling and remedial
alternatives analysis of a hydrocarbon sludge pond contaminated with carcinogenic volatile organics.
Coordinated bench-scale treatability tests on the sludge.
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Site Assessment. Former Railvard. California. Managed a site assessment of a former railyard with potential
contamination by metals and volatile organics in soils and groundwater. The assessment included soil gas
sampling and soils sampling and analysis.

Mixed Radioactive/Hazardous Soil Disposal. Transportation Client. Arkansas. ldentified alternatives for and
coordinated the treatment and disposal of mixed radioactive/hazardous soils.

Pond Closure. Transportation Client, California. Managed the closure of five wastewater ponds contaminated
with 20,000 cubic yards of oily sludge. The pond water was treated and discharged and the sludge was
stabilized on-site and transported by rail for off-site disposal.

Superfund Project Manager, Golorado Department of Health. Specific Duties, Responsibilities, and
Assrgnmenfs: Lowrv Landfill. Aurora. Colorado. Reviewed RI/FS documents for technical aspects and
compliance with state laws, including solid/hazardous waste, groundwater, and air regulations. Negotiated
consent orders and scopes of work for site operable units. Served on the Governor's Lowry Landfill
Monitoring Committee.

Marshall Landfill. Boulder Countv, Colorado. Negotiated RD/RA order for implementation of groundwater and
soilgas remedy and reviewed remedialdesign documents.

Denver Radium Site. Denver. Colorado. Managed contractor performance and budget for the first state-lead
RI/FS in Colorado. Performed heatability studies on radioactive wastes.

Process Engineer, Exxon Company USA. Specifc Duties, Responsib/rfies, and Assignmenfs: While
employed with Exxon, optimized operations of two crude-oil distillation towers, through daily monitoring and
engineering design modifications. Planned and implemented a large-scale plant test requiring extensive
coordination with several operating departments. Revised the monthly energy monitoring report through
detailed analysis, calculations, and computer spreadsheet reformafting, thereby considerably reducing
annual unaccountable energy costs.

EMPLOYMENT SUMMARY:

Environmental Decision Group, Inc., a Safety-Kleen Company, Boulder, Colorado. Senior Engineer, 1990-
Present.

Colorado Department of Health, Denver, Colorado. Engineer C, 1987-90.
Exxon Company, USA, Benicia, California. Process Engineer, 1985-86.

PROFESSIONAL ASSOCIATIONS:

Member, American lnstitute of Chemical Engineers
Member, Colorado School of Mines Alumni Association



SUSAN M. FLACK
Senior Toxicologist-Gonsultant

EDUCATION AND PROFESSIONAL QUALIFICATIONS:

M.S. in Clinical Chemistry and Toxicology, Cleveland State
University, Cleveland, Ohio, 1984

B.A. in Chemistry, Case Western Reserve, University, Cleveland,

Risk assessments
Toxicology

Environmental chemistry
Soil/Groundwater investigations

and remediation

ohio,1981r\v9v|vv'v|||vv|9|l,'v|9v9lq||w'

National Registry in ClinicalChemistry, 1984

US Department of Energy Q-Level Security Clearance, 1991 (active)
OSHA 40-hour Hazardous Materials Health and Safety Training Course
Harvard School of Public Health, Benefit-Cost Analysis for Environmental, Health, and Safety Regulation,

1997

Pathway Analysis and Risk Assessment for Environmental Compliance and Dose Reconstruction, 1994

SPECIAL QUALIFICATIONS:

o Direct experience conducting health risk assessments since 1987.

20 years of related experience in industrial and medical research.

Experienced in regulatory negotiations and public communications.

nLi assessrnentbf heary metats, Vocs, r"ai"oreid"iii jir, *"t"i, soiiano sediment.

RECORD OF EXPERIENGE:

EnvironmentalToxicologist, Environmental Decision Group,Inc., a Safety-Kleen Company.
Specific Duties, Responsibilities, and Assrgnmenfs. Ms. Flack has nine years of direct experience in
conducting human health risk assessments and 20 years of related experience in basic sciences research
and industry. She contributes her knowledge of biochemistry, chemistry, and clinical toxicology to risk
assessment strategies. Her work involves the application of risk assessment technologies to create unique
solutions to problems related to estimation of human health effects, selection of economic and health
protective remediation strategies, and determination of health-based cleanup levels. Ms. Flack specializes in
the assessment of human health risk from exposure to radionuclides and heavy metals, and in historical dose
reconstruction. She has worked primarily with the aerospace, defense, mining, and chemical industries, and
directly with regulatory agencies and concerned citizens in surrounding communities.

Health-Based Glean-Up Levels
Technical risk assessment suooort for baseline human health risk assessments for Operable Units 2 and 6 at
the Rockv Flats Plant. The project includes both on and off-site evaluations of residential and occupational
exposure to contaminated soils and groundwater at an 11O0-acre site that includes the 903 Pad, Mound and
East Trenches. Chemicals of concern include volatile organics, plutonium, and americium.
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Task manaqer of a risk evaluation of remedial alternatives for two unlined cells and a sanitarv landfill which
contaminated oroundwater with volatile orqanic chemicals at a hazardous waste landfill in Ohio. The risk
evaluations considered potential short-term and long-term human and ecological risks associated with four
remedial alternatives, including various combinations of source excavation, slurry wall construction and
groundwater treatment. Exposure to contaminants volatilized during domestic use of groundwater and
surface water by future residents was evaluated for the no groundwater treatment alternative.

Dose Reconstruction

Task manaqer for the $1.5 million task to reconstruct the historical doses of mercurv received bv the public
due to mercury releases from the Department of Energy's Y-12 plant in Oak Ridge, Tennessee, which is part
of the $8.5 million Dose Reconstruction Study at the Oak Ridge Reservation for the Tennessee Department
of Health.

Task manaqer for the $100.000 demoqraphic reconstruction task of the $4 million Rockv Flats Dose
Reconstruction oroiect for the Colorado Department of Health. The 2-year project is a retrospective risk
assessment addressing the off-site health impacts of radionuclide and chemical emissions from the Rocky
Flats Nuclear Weapons Facility since operations began in 1953. The demographic reconstruction task
involves management of a subcontractor and is under the supervision of an advisory panel created by the
State of Colorado.

Prepared work plans for the reconstruction of historical operations and demoqraphics at the Department of
Enerqv's Oak Ridqe facilitv. and for the design of a repository for all historical information relevant to the $2
million Phase I Health Studies at Oak Ridge Reservation conducted by the Tennessee Department of Health.

Assistant proiect manaoer for the $500.000 chemical dose reconstruction task of the $2 million Phase I of the
Environmental Dose Reconstruction at the ldaho National Enqineerinq Laboratorv (INEL). This Phase I task
includes the identification of documentation of chemical use and process operations relevant to chemical
releases at the INEL from 1949 to present.

Permit Application

Proiect manaqer for $500.000 human health risk assessment portion of a permit to construct a hazardous
waste incinerator in California. The project included calculation of emission rates using feed rates,
destruction removal efficiencies, air pollution control efficiencies, and particle enrichment. Concentrations of
heavy metals, dioxins, PCBs, and volatile organic solvents likely to be present in wastes received at the plant
(including products of incomplete combustion) in air, soil, surface water, fish, and plants due to deposition
and uptake were estimated. Doses of these chemicals likely to be received by the public were estimated
through exposure routes including inhalation, dermal contact, and ingestion of soil, plants, water, mother's
milk, and meat and dairy products. The risk assessment was reviewed by the public and approved by the
Bay Area Air Quality Management District (BAAQMD), Califomia EPA, USEPA Region lX, and Environmental
Toxicology International for the Ci$ of Martinez, CA. Numerous public meetings were conducted during the
review process.

Reviewed risk assessments and orovided quidance to the State of Montana for permit apolications to build
and oDerate a hazardous waste incinerator. Prepared position papers on multipathway risk assessment of
air emissions and the USEPA draft guidance on risk assessment methodology for hazardous waste
combustion facilities.
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Proiect manaqer for a risk assessment submitted to the Bav Area Air Qualitv Manaqement District
(BMQMD) to obtain a permit to construct and operate a proposed air striooinq tower qroundwater treatment
svstem in San Jose. California. Air concentrations predicted by the ISCST air dispersion model were used to
characterize carcinogenic risks, and acute and chronic noncarcinogenic hazards to humans posed by the
groundwater contaminants (i.e., chlorinated organics). As a result of the health risk assessment, the permit
to construct and operate the system was granted by the BMQMD.

Litigation Support

Author of a position oaoer on environmental sources of blood lead and trends in children's blood lead levels
to support litiqation related to proposed remedial actions at a Superfund site in Colorado was contaminated
by mine waste and tailings from past mining operations. Managed a statistical analysis of paired child blood
lead and environmental lead data to identify relationships that could be included in predictive models, such as
the USEPA's IUBK Lead Model.

Prepared a position paper on skin sensitization to chromium in both animals and humans for the purpose of
establishing cleanup levels for chromium-contaminated soil at a major East Coast site.

Risk Gommunication

Senior technical reviewer for a $750.000 public involvement proqram for the Tennessee Deoartment of
Health's Oak Ridqe Health Studies.

Site Investigation

Task manaqer of the $50.000 air assessment task of a $'t million multipathwav risk assessment and facilitv
audit for a larqe aerospace industrial site in southern California. The scope of work included risk
assessment, agency negotiations, and public participation. The primary chemicals of concern are chlorinated
solvents, PAHs, metals, and radionuclides.

Reviewed risk assessments for residential/commercial development of a Fortune 500 defense contractor's
100-acre manufacturinq facilitv in San Jose. California. Accurate interpretation of various consultants'
information and additional focused investigation of historical practices eliminated all but 10 acres from 67.5
acres that were previously identified as requiring from $3.1 to $10.1 million of soil remediation.

EMPLOYMENT SUMMARY:

Environmental Decision Group, Inc., a Safefy-Keen Company, Consulting Senior Toxicologist, 1gg7-Present.
McLaren/Hart Environmental Services, Inc., Senior Associate Health Scientist, 1994-1997.
Woodward-Clyde Consultants. Project Scientist, 1 991-1 994.
ChemRisk, A Division of McLaren/Hart, lnc. Senior Associate Health Scientist, 1989-1991.
Masters Builders Technologies. Product Development Specialist, 1 985-1 g8g.

Cleveland Clinic Foundation, Department of Cardiovascular Neurobiology. Research Scientist, 1980-1985.

PUBLICATIONS AND PRESENTATIONS:

"Key Accomplishments of the Rocky Flats Toxicologic Review and Dose Reconstruction: Selection of
Materials of Concern and Source Term Reconstruction." Presented at the Society for Risk Analysis
annual meeting in a session titled "Contributions of Dose Reconstruction to the Science of Risk
Assessment," December g, 1996.

"Cost-Effective Environmental Remediation: Data Quality Objectives and Risk Assessment." Presented as a
client workshop. November 16, 1993.
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"Updates to the Clean Air Act Amendments of 1990 and an Evaluation of the Potential lmpacts to the Rocky
Flats Plant - Title lll and Risk Assessment." Presented as a training course for EG&G Rocky Flats.
March 31, 1993.

"Derivation of Health-Based Cleanup Levels in Risk Assessment - A Risk-Based Decision Making process."
Presented as a training course at Hazmacon'90. April 18, 1990. Anaheim, California.

"Health Risk Assessment Requirements of the California Air Toxics 'Hot Spots'Act (AB-2588)." presented
as part of the California Clean Air Course. June 8, 1990. San Francisco, California.

Determan, C.A. and S.M. Flack. 1994. Trends in blood lead levels. Submitted for publication in Hazardous
Waste Strategies Update.

Factor, D.F., S.M. Flack, F.D. Kinney, D.A. Lupyan, M.A. McFarland. 1987. Chapter 6:Admixtures, Cement
Research Proqress 1986. American Ceramic Society. Westerville, Ohio. pp. 139-181.

Widner, T.E., S.M. Flack, B.P. Caldwell, S. Feng, J.S. Hammonds. Historical releases of radionuclides from
White Oak Creek to the Clinch River - An independent assessment of quantities released, off-site doses,
and health risks. Abstract submitted and accepted for the Society for Risk Analysis annual meeting.
December 7-10,1997.

PROFESSIONAL ASSOCIATIONS :

Society for Risk Analysis (National and Local Chapters)
American Chemical Society, Environmental and Nuclear Chemistry Divisions
Rocky Flats Local lmpacts Initiative, Risk Assessment Methodology Focus Group



SHAWN C. LEPPERT
Principal Hydrogeologist

EDUCATION AND PROFESSIONAL QUALIFICATIONS:

M.S. in Hydrology, New Mexico Institute of Mining and Technology,
Socorro, New Mexico, 1989

B.G.S. in Geology, New Mexico State University, Las Cruces, New
Mexico, 1986

Safety-Kleen 4O-hour OSHA Hazardous Materials Health and Safety Training Course and Annual g-Hour
HMWOPER Refresher Course

Dissolved Organic Contaminants in Groundwater, Innovative Technologies for Site Characterization & plume
Remediation. Waterloo Centre for Groundwater Research. April 1995

Multi-Phase Contaminant Transport Course. Taught by Jack Parker et al., Tampa Florida, December 1991

Hydrogeologic analysis
Analytical and numerical modeling

Hydrogeochemistry
Geostatistics

SPEGIAL QUALIFICATIONS: ' .':

o ll years of experience as a quantitative groundwater hydrologist.

. 
:*:::ve^exPerience 

in the analysis of comple* grornd*","r. ,yrr"r, and the flow and transport of
contaminants.

o AdePt in developing remediation/controlsystems to address contaminated groundwater and the
associated soil profile.

. Project experience includes design of detection monitoring systems, evaluation of remediation

;#ffiffff"iveness, 
remedial system design, and assessment of risk using fate and transport

RECORD OF EXPERIENGE:

Principal Hydrogeologist, EnvironmentalDecision Group,Inc., a Safety-Keen Company.
Specific Duties, Responsib/tfies and Assignmenfs: As Principal Hydrogeologist, Mr. Leppert is responsible for
identifying and applying practical hydrologic, hydrochemical, and statistical analysis methods to investigations
of soil and groundwater impacted by a variety of contaminants. He also directs and reviews hydrogeological
studies on numerous active projects. His contributions include the application of comparison statistics and
evaluation of hydrochemical controls on fate and transport of contaminants. He is thoroughly versed in the
use of current computer models used for fate and transport analysis, and has also designed project-specific
models.

Technical Expert, Environmental Lawsuit
Served as lead hydrogeologist for defendant on case on federal court. Provided 8 hours of deposition and
affidavits. Prepared court exhibits and graphics for testimony support. Assisted counsel in development of
technical aspects of the case.
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RCRA Investiqation and Remedial Desiqn. Hazardous Waste Landfill in Oklahoma. Conducted a RCRA
Investigation, Interim Measures lnvestigation, and Corrective Measures Study on a release from a hazardous
waste landfill cell in Oklahoma. A non-aqueous phase PCE was released into the shallow water bearing unit.
Performed a detailed characterization including multiple long-term pump tests and packer testing.

Conducted bench-scale batch tests and column studies to determine the appropriateness of zero-valent iron
reduction technology. Placed a pumping well that hydrologically contains both the DNAPL and associated
aqueous phase contaminants.

Probabilistic Contaminant Fate and Transport Analvsis. RCRA Landfill. Ontario Canada. Developed a
methodology for performing probabilistic contaminant fate and transport analyses using a Monte Carlo
technique. Utilized a one-dimensional contaminant fate and transport simulator in the probabilistic analysis.
Evaluated 89 different dissolved constituents, both inorganic and organic based species, for 6 different landfill
designs, computing over 5 miilion simulations. Utilized a geochemical speciation simulator PHREQ-C to
estimate the migration potential for inorganic species. Conducted various statistical simulations to quantify
the certainty of the Monte Carlo analyses.

Control Svstem. Transportation Client. Kansas. Designed a passive funnel-gate LNAPL remediation/control
system for a railyard in Kansas. Project work included the development of a finely discretized, three-
dimensional, multi-phase, numerical model to provide design information and to guide the placement of the
system. Performed a detailed sensitivity analysis to qualifiT the design uncertainties.

Fate and Transport Model. Refinerv Site, Oklahoma. Developed numericaland semi-analytical models to aid
in the design of extensive petroleum hydrocarbon contamination remediation at a refinery in Oklahoma.
Developed three-dimensional fate and transport models as well as two-dimensional, quasi-transient, semi-
analytical capture zone models. The goal of the modeling analysis was to develop an approach to eliminate
source free-phase hydrocarbons, to ascertain the extent of dissolved phase hydrocarbon, and to determine
the health risk associated with the dissolved phase.

Evaluation of Remediation Svstem Effectiveness. Developed and implemented a detailed groundwater
natural gradient tracer test at a site with an existing groundwater and petroleum hydrocarbon remediation
system to evaluate the system's effectiveness.

Groundwater Flow and Contaminant Transport Analvsis. Potential Landfill Site. Mississippi. To assist in siting
a hazardous waste landfill in Mississippi, completed a complex, detailed, cross-sectional numerical model to
analyze groundwater flow and contaminant transport. The work included a two-phase calibration process
and a wide range of sensitivity analyses.

Modelinq Analvsis. Railvard. Nevada. Completed a remedial design and post-audit numerical modeling
analysis for a large railyard in Las Vegas. The detailed quasi three-dimensional model finely discretized
approximately one square mile of the site. Conducted post-audit analyses for two existing hydrocarbon
interceptor trench systems. Performed modeling analysis to quantifiT the effect that ongoing construction
within the railyard had on hydrocarbon plume geometries. Designed groundwater remediation and control
systems that diminished the effect of dewatering (for construction) on plume distributions.

Development of Statistical Analvsis Methods. Developed a statistical package for quantifoing
hydrogeochemical changes in groundwater associated with detection monitoring. This package is cunently
used at most of Safety-Kleen's hazardous waste disposal facilities.

Fate and Transport Analvsis. Wvominq. Completed a two-dimensional post-audit contaminant fate and
transport analysis for an existing trench remediation system in Cheyenne.
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Remediation Desiqn Analvsis. Texas. Completed a remediation design analysis for a petroleum hydrocarbon
contaminated site in lrving. Analysis included the use of a multi-phase groundwater transport code and a
capture zone code developed by Mr. Leppert.

Groundwater Remediation Svstem Analvsis. Nebraska. Completed a post-audit analysis of an existing pump-
and-treat groundwater remediation system in Omaha. The analysis was performed using semi-analytical
particle tracking techniques.

Salt Water Intrusion Analvsis. Floridan Aquifer. Conducted an exhaustive analysis on the propensity for
continued salt water intrusion of the Floridan Aquifer in Northwest Hillsborough County, Florida. Utilized
numerous density dependent numerical codes to determine the most suitable discretization, boundary
conditions, and model parameters. This work was presented to the public.

Well Head Protection Method Development. Developed and implemented well-head protection methods for
public supply facility. Included analytical techniques, particle tracking, and numerical techniques.

EMPLOYMENT SUMMARY:

Environmental Decision Group, Inc., a Safety-Kleen Company, Boulder, Colorado. Principal Hydrogeologist,
1991-Present.

Southwest Florida Water Management District, Brooksville, Florida. Hydrologist ll, 1gg0.

PUBLICATIONS AND PRESENTATIONS:

Leppert, S.C., 1994. "Modeling The Future: The Role Predictive Groundwater Modeting Can ptay in the
Control and Remediation of Contaminanfs (abs). " Presented at NGWA's 46h Annual Convention and
Expo's Groundwater Remediation: Existing Technology and Future Direction Program, Las Vegas,
Nevada.

Leppert, S.C., Jones, 8.G., and Mast, M.K., 1994. 'Transient Five-Spot lnjection lMhdrawatln-Srfu Soil and
Groundwater Washing: Theoretical Development." Proceedings for the International Ground Water
Modeling Center's 1994 Modeling Conference, Fort Collins Colorado.

Leppert, S.C., Jones, B.G., Mast, M.K., and Slayman,8., 1993. "Model Conceptualization: IJnceftain
Aspecfs of Model Developmenf." Proceedings for the International Ground Water Modeling Center's
1993 Modeling Conference, Golden, Colorado.

Leppert, S.C., Mast, M.K., 1992. "Pafticle Tracking: An Effective Tool for Trench Remediation Anatysis? A
Case Sfudy." Proceedings of the 1992 Petroleum Hydrocarbons and Organic Chemicals in Ground
Water: Prevention, Detection, and Restoration, Houston, Texas.

Leppert, S.C., Jones, 8.G., and Mast M.K, 1992. 'A Compaison of Precise Semi-Analyticat Particle Tracking
Techniques to Numerical Techniques in the Evaluation of Remediation Sysfems (abs)." Presented at the
Twelfth Annual American Geophysical Union's Hydrology Days.

Leppert, S.C. and Bengtsson, T., 1990. "Comparison of Density-Coupled Transport Codes for a Saltwater
lntrusion Study in Coastal West-Central Florida (abs).'Presented at the American Geophysical Union's
Fall Meeting, San Francisco, California.

Leppert, S.C., 1989. "Capture Zones in Transient Flow Fields: Simutations and Analysis." Thesis, New
Mexico Institute of Mining and Technology, Socorro New Mexico.
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Linderfelt, William R., Leppert, Shawn C., and Wilson, John L., 1989. "Capture Zones for Wett-Head
Protection: Effect of Time Dependent Pumping, Saturated fhickness and Parameter lJnceftainty (abs)."
Presented at the American Geophysical Union's Fall Meeting, San Francisco, California.

Wilson, John L., Linderfelt, William R., and Leppert, Shawn C., 1989. "The lnfluence of Streams, Barriers,
Groundwater Divides and Other Hydrological Features on Well Capture Zones (abs).' Presented to the
28th International Geological Congress, Washington, District of Columbia.

Mclemore, V.T., North, R. M, and Leppert, S.C., 1988. "Rare Eafth Elements in New Mexico." New Mexico
Geology, volume 10(2), pp 33-38.

PROFESSIONAL ASSOCIATIONS :

American Geophysical Union
National Water Well Association
Association of Ground Water Scientists and Engineers
New Mexico Geological Society



KAY L. TAUSCHER
Project Geologist

EDUCATION AND PROFESSIONAL OUALIFICATIONS:
Site characterization

Site assessments and investigations
Hydrogeological assessment and

design of recovery systems
Fate and transport analyses

M.S. (Candidate) in Geology, University of Cincinnati,
Cincinnati, Ohio 1985

B.S. in Geology, University of Louisville, Louisville, Kentucky,
1 983

Certified Professional Geologis| lndiana, lllinois, Tennessee, Wyoming, Wisconsin, and Kentucky
Safety-Kleen 4O-Hour OSHA Hazardous Materials Health and Safety Training Course and Annual 8-Hour

HMWOPER Refresher Course

SPECIAL OUALIFICATIONS:

13yearsexperience.asaprofessiona|ge6logist/hvdroge6|ogist....
....

Manages site investigations, environmental assessments, and remedial investigations/
feasibility studies (RI/FSl.

Designsandinsta||sgioundwaterandsoi|remediationsystems.

Wide variety of technical field experience including installation.and testing of 
'

monitoring/remedial wells, directing environmental drilling, and Collecting soil and water
samples.

RECORD OF EXPERIENCE:

Project Geofogist, Environmental Decision Group, Inc., a Safety-Kleen Company.
Specific Duties, Responsibilities, and Assignments.' Ms. Tauscher uses her 13 years of consulting and
project management experience in hydrogeology and geology to provide pragmatic solutions to water
resource and environmental issues, especially contaminant fate and transport analysis and
contamination assessment. Her experience includes management and field investigations at industrial,
RCRA, and CERCLA sites. She has extensive experience in remedial investigations/feasibility studies
(R|/FS) for the U.S. Air Force and private industry. Ms. Tauscher has managed site assessments and
hydrogeologic investigations at railroad yards, natural gas compressor stations, manufacturing
facilities, and landfills in addition to managing Phase I assessments for real estate transactions.
Additionally, she has performed a wide variety of technical field activities, including installing
monitoring wells, performing aquifer testing, collecting soil and water samples, and directing a variety
of remediation projects.

Projects have involved groundwater and soil contamination assessment and remediation; monitoring
and remediation well design and installation; aquifer testing and analysis; contaminant fate and
transport analysis; health risk assessment; subsurface investigations at RCRA, CERCLA, solid waste,
UST and railroad facilities, and karst environments; environmental sampling and chemical data
evaluation; Phase I environmental site assessments; and negotiations with state and federal regulatory
authorities.

President and Senior Geologist, The Glacier Group, Inc. Specific Duties, Responsibitities, and
Assignments. Provided senior technical guidance and review for all project work. Responsible for
primary client communication, marketing, and personnel management.
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Closure of a Research and Development Facilitv. Barrinqton. lllinois. Designed and managed closure
activities for a large national industrial client's R & D facility.

Site Characterization and RBCA Evaluation for Chemical Plant, Forrest Park. lllinois. Provided technical
lead and managed site characterization , hydrogeological assessment, and RBCA evaluation of a 50
year old chemical manufacturing facility for a large national industrial client.

Hazardous Waste Removal at Steel Fabrication Facilitv, Chicaqo, lllinois. Managed and oversaw the
characterization, handling, and disposal of over 100 drums and containers of hazardous waste at a
steel plant in Chicago.

Closure and Remediation at Industrial Facilitv, Cloquet, Minnesota. Provided technical lead and
managed RCRA remedial action for closure at the facility. Activities involved preparation of bid
specifications and the design and operational oversight of a groundwater extraction and treatment
system for removing chlorinated solvents. lncluded interaction and meetings with the Minnesota
Pollution Control Agency (MPCA).

RCRA Clean Closure at Industrial Facilitv. Burnsville, Minnesota. Provided oversight and project
management of a RCRA clean closure remedial action involving adsorbed chlorinated solvents for an
industrial client. Activities included interaction with the MPCA for receipt of clean closure approval.

Designed and managed numerous site assessments at petroleum impacted UST facilities

Conducted and evaluated data from several pilot tests for standard groundwater pumping and dual
phase extraction.

Prepared bid specification packages, designed and oversaw installation of many dual-phase extraction
remedial systems utilizing a liquid ring pump extraction and a variety of treatment systems.

Operations Director, Earth Science Technologies. Specffic Duties, Responsibilities, and Assignments.
Responsible for client development in the Midwest Region, provided senior technical guidance and
review, and managed personnel for the region. Managed multiple UST projects, including tank
removals, investigations of leaking USTs, and corrective action for UST sites. Actively involved in
reimbursement application process in Michigan, lllinois, Wisconsin, and Indiana for present clients.

Proiect, Field Staff, and Senior Geologist/Hydrogeologist, Manager of the Hydrogeology Group, Dames
and Moore. Specific Duties, Responsibilities, and Assignments. Assisted in hydrogeologic
investigation at a CERCLA facility of chlorinated solvents in the city groundwater wells in Clare, Ml.
Included the analysis of pumping test data on the city well, installation of monitoring wells and on-site
GC analysis of groundwater samples. Reviewed risk assessment prepared for the site to evaluate
health risk associated with the concentrations of chlorinated solvents present in groundwater.

Managed Phase ll hydrogeologic investigation and groundwater monitoring program for a paper
industry waste water spray field in Central Ohio. Negotiated with state agency regarding investigation
procedures and future monitoring plan.

Managed and assisted in the design of a four-phased site contamination assessment and remediation
of an abandoned railyard in Chicago, lL. Developed risk assessment and established risk-based
cleanup criteria for site.

Designed and managed several contamination assessments of railyards in Minnesota, lllinois,
Wisconsin, and Texas,
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Performed several geophysical surveys using magnetometers and electromagnetometers to identify
landfill boundaries, underground storage tanks, and other subsurface boundaries at RCRA and non-
regulated facilities.

Oversight of onshore and offshore drilling and geotechnical field investigations at a utility facility in
Ashtabula, OH.

Completed several reevaluations of Hazard Ranking Scores for large industrial clients, whose sites had
been proposed for addition to the National Priorities List.

Conducted and managed all aspects of RCRA RI/FS hydrogeologic site investigations on U.S. Air Force
facilities in Anchorage and Fairbanks, Alaska.

Managed project investigation and remediation design for landfill in central Indiana containing
adsorbed and dissolved chlorinated hydrocarbons.

Conducted and analyzed a pumping test on a bedrock aquifer at an industrial facility with chlorinated
organic contaminants.

Designed and managed several hydrogeologic investigation at an industrial facility in Harvard, lL: using
HydroPunch technology and an onsite gas chromatograph.

Responsible for the creation, coordination, and management of a UST management system for a large
industrial client based in Cincinnati, Ohio. ldentified each UST at facilities and created a tank and
content characterization for each site. Ranked the sites by risk based upon key factors. Created a

reference document for the client summarizing this information, local potential points of impact, and
action items to minimize future potential impact.

Conducted field hydrogeologic investigation to monitor leachate from client's landfill. The work
included conducting packer testing on geologic bedrock formations to assess hydraulic conditions.
Analyzed data to assess potential off-site migration.

Conducted and managed investigation and remediation of shallow soils saturated with PCBs at a

contaminated utility site that had been used to recycle transformers in Mentor, Ohio.

EMPLOYMENT SUMMARY:
Environmental Decision Group, Inc., a Safety-Kleen Company, Boulder, Colorado. Project Geologist,

1 998-Present.
The Glacier Group, lnc. Evanston, lllinois. President and Senior Geologist, 1994-1998.
Earth Science Technologies (now ENSA), Midwestern Region, Operations Director, 1992-1994.
Dames and Moore, lnc. Cincinnati, Ohio and Chicago, lllinois. Staff, Project, and Senior Geologist,

1985-1992. Manager of Hydrogeology Group, 1989-1992.

PROFESSIONAL ASSOCIATIONS:

National Groundwater Association (Member)



EDWIN ULLMER
Geologist ll

EDUGATION AND PROFESSIONAL QUALIFICATIONS:

8.A., Geology/LiberalArts, Upsala College, East Orange,

NewJersey,1963
M.S., Geology, University of Arizona, Tucson, Arizona,1974

M.Ed., Phil. of Education, University of Arizona, Tucson, 1972

Professional Geologist, Wyoming #0663

Certified Environmental Manager, Nevada #EM-1 203

Certified UST Consultant, Utah #CC0096; Certified Sampler, Utah #GS0270

Safety-Kleen 4O-Hour OSHA Hazardous Materials Health and Safety Training Course and Annual 8-Hour
HAZWOPER Refresher Course

Safety-Kleen 8-Hour Supervisor's Training Course

Special Training in Geochemistry, Geophysics, and Photogeology

Geologic/hydrogeologic investigations
Site assessment and remediation

Project management
Regulatory compliance

SPECIAL QUALIFICATIONS:

o Environmental experience includes performing site characterizaiions, geologic assessmen-ts, and risk
assessments; evaluating hydrologic prooesses, contaminant migration, and geochemical"parameters;

:.: . :-:

. provideo proreclm;;!o$;q;,ga:,gor-i,0, ffiU;;ision i"ng inasis,otasiiir*int 
"noremediation, project design, and compliance-regulatory issue resolution.

Performed geologic mapping and structural anatysis ff6m st€f€o-aerial phofography andrLandsat
imagery for petroleum and mineral exploration. In the environmentral sphere, used aerial photography
forsitesfudies,geotogicEnony@o$9.''.''.'',9.va|u..-tions''anqarchiva|..btudies:...'..:.

25 years of experience as-professionat,geotogist in envirohrne;i g;tlogt 
"nJhvororogy, 

mineral
exploration and mining, and photogeology and Landsat image interpretation. Experience in a variety
of geomorphologic settings including geoiogic evaLuations of highlyWiiathered tenains inv6lVing' ',' , '
safrolite and laterite alterqtion;rglaciateq.,.! sc@desert tanUfomrir and flUVia! Orildages anO
shorelines

REGORD OF EXPERIENGE:

Geologist fl, Environmental Decision Group,lnc. a Safefy-Kleen Company.
Specific Duties, Responsibilities, and Assrgnmenfs: Supervise, manage, and perform all phases of
assessment on diverse hydrocarbon and metal-contaminated sites. Experience includes both soil and
groundwater investigations and remediation. Duties include preparing bids and work plans, overseeing
health and safety, performing data collection, data analysis, and reporting, resolving regulatory issues, and
interacting with clients and regulators. Field assignments include supervising field crews and contractors
performing sampling, mapping, and facility maintenance. Representative projects and accomplishments are
described below.

Public Service of Colorado. Denver. Colorado. Conducted drilling and sampling for PCBs and lead and
created vertical and horizontal profiles of contaminant analytes for locating limits of soil remediation. The site
was a former salvage yard covering about 5 city blocks. Soil remediation based on discriminating
contaminated soil lifts within grids using results of soil boring sample analysis and stratigraphic observations.
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Union Pacific Railroad. LUST proiects. Western States. Managed and participated in all phases of the UST

management program including tank removal, site investigation, soil remediation, groundwater remediation,
reporting, permitting, notification, and regulatory compliance. Managed the investigation and remediation of
LUST sites in several states with differing regulatory structures. Successfully closed numerous sites, and
initiated, petitioned, and received the reimbursement for the client of a large percentage of the monies spent
on LUST investigations and remediation in Nebraska.

Union Pacific Railroad. Kelloqq. ldaho Superfund Site. Evaluated lead contamination on UPRR property
resulting from mining and smelting activities. Established dispersion patterns and mechanisms, as well as
lead speciation, to discriminate lead contamination distributed during rail transport activities from dispersion
caused by smelting.

Union Pacific Railroad. North Platte, Nebraska Railvard. Established diesel free product and dissolved
analyte concentrations and limits in groundwater at three large refueling centers in the railyard. The
assessment was carried out by geoprobe real-time analysis followed by soil borings and monitor well
installation.

Safetv-Kleen. Lone Mountain. Oklahoma Transfer Site. Performed geologic site characterization for a rail
transfer station for hazardous waste. Geologic investigation around the site corrected a geologic mapping
error that existed on previously published maps. The transfer station was permitted based on the new data.

Safetv-Kleen. Clive. Utah Groundwater Exploration. Successfully identified aquifers and located wells that
provide adequate fresh and industrial water supplies for a hazardous waste incinerator in the Salt Lake
desert.

Safetv-Kleen ECDC Waste FaciliW. Utah Bentonite Assessment. Estimated strippable bentonite clay
reserves on private and BLM land near the ECDC facility. The bentonite is to be used for cell liner material.

Union Pacific Resources. Patrick Draw Gas Refinerv. Wvominq Free Product Assessment. Mapped and

interpreted the free product accumulation in three overlying confined and unconfined aquifers at the refinery.
Participated in planning the recovery of the free product.

EMPLOYMENT SUMMARY:

Environmental Decision Group, Inc., a Safety-Keen
Present and 1989-1994.

Geological Data Systems, lnc., Denver, Colorado.

Company, Boulder, Colorado. Geologist ll, 1995 to

Photo and lmage Geologist, 1994-1995. Produced
geologic maps from aerial photography, Landsat images and other remote sensing data for petroleum
and mineral exploration.

Consultant and Contract Geologist, Denver, Colorado; Nevada; some international, 1985-1989. Performed
gold exploration and photogeological mapping for various companies.

Rocky Mountain Energy Company, Denver and other cities. Mineral Exploration Geologist, 1976-1985.
Performed uranium and other commodity exploration and development, carried out all phases of geologic
investigation.

Various Mining Companies in USA and intemational. Mineral Exploration Geologist, 1965-1975. Performed
base metal, precious metal, and diamond exploration, and carried out all phases of geologic investigation
and mining.
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I PUBL..A''NS AND PRE'ENTAT'oNS:

Ullmer, E. "Results of Exploration for Unconformity-Type Uranium Deposits in East Central Minnesota,"
Economic Geology, Vol. 80, No. 5, 1985.

Ullmer, E. "An Early Proterozoic Phosphate Occurrence in Easlcentral Minnesota in 1981", Newsletter of the

lnternationalGeologicalCorrelation Programme, United Nations Project 156.

Ullmer, E. "Precambrian lron-rich Pods and Uranium Mineralization Near Warm Spring Creek, Wyoming,"
Contibutions to Geology, VoL 22, No., 2, 1 983.

Currently writing a textbook on photogeology.

PROFESSIONAL ASSOCIATIONS:

Society of Economic Geology, Full Member.



DONALD KNUDSEN WARD
Environmental Scientist

EDUCATION AND PROFESSIONAL QUALIFICATIONS:

M.S. in Environmental Health Science, University of Michigan,
Ann Arbor, Michigan, 1997

B.A. in Environmental Studies, University of Michigan-Dearborn,
Dearborn, Michigan, 1 989

Safety-Kleen OSHA 4O-Hour Hazardous Materials Health and Safety Training and Annual 8-Hour Refresher

Risk assessment
Emission characterization

Dispersion modeling
Media sampling

SPECIAL QUALIFICATIONS:

o 4 years of experience in project management, environmental investigations, emissions
characterization, and sample collection.

o 3 years experience as a senior chemist and 3 years experience as a chemist analyzing and
interpreting raw laboratory data.

o Proficient at using computer modeling techniques for effluent dispersion and.conbmihant fate and
transport.

RECORD OF EXPERIENCE:

EnvironmentalScientist, Environmental Decision Group, Inc., a Safety-Kleen Company.
Specific Duties, Responsibilities, andAssrgnments: Mr. Ward serves as project manager and team leader for
source sampling projects. He is responsible for writing proposals, BlDs, and development of new projects.

He writes and reviews standard operating procedures (SOPs) for air sampling methodologies.

Proiect Manaoer. Automotive Companv. Michioan.
Managed project that evaluated emissions of surfactants from four automobile manufacturing facilities.
Selected appropriate testing methodologies, supervised field operations, and prepared reports for client.
Selected appropriate test method and sampling protocolfor mineraloil mist and ethylene oxide determination
from exhaust stacks at auto manufacturing facility. Evaluated gas chromatographyimass spectrometry
(GC/MS) data to confirm the presence of oil mist in stack emissions.

Proiect Manaqer. Industrial Facilitv. Michiqan. Developed test plan to characterize emissions from chemical
batch reactor processes. Testing involved the use of non-routine sampling methodologies. Modified and
combined sampling methods to effectively characterize emissions. Performed evaluation of results with
respect to emissions limits for similar sources.

Proiect Manaoer. lndustrial Facilitv. Michiqan.
Prepared and submitted test protocolto Michigan Department of Environmental Quality (MDEO). Supervised
sampling of thermal oxidizer destruction efficiency testing. Wrote and submitted report to MDEQ for
compliance with consent order for installation of a thermal oxidizer to reduce volatile organic compounds
(VOCs) emissions.

Proiect Scientist. Hazardous Waste Incinerator. Texas.
Evaluated incinerator ash residue data employing fate and transport modeling and risk assessment
techniques to determine direct ingestion and dermal exposure pathway risks. Several disposal scenarios of
the incinerator ash were evaluated based on EPA Region Vl guidelines for delisting petitions. Performed field
sampling and report writing for emission testing of engineering test evaluations for a powered activated
carbon injection system designed to remove dioxins and furans and mercury from hazardous waste
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incinerator stack emissions. Performed dispersion modeling of incinerator emissions for screening level risk
evaluation. Performed field sampling and report writing for emission testing of a prototype particulate
emission control device at a hazardous waste incinerator. Testing used to determine efficiency of new
pollution control device to meet MACT standards for particulate emissions,

Proiect Scientist. Hazardous Waste Incinerator. Kansas. Analyzed and summarized historical data on
incinerator ash constituents. Contributed to sample and analysis plan for petition to delist ash from
hazardous designation. Tabulated and summarized results of sampling in support of the petition.

Proiect Scientist, Commercial Landfill, Colorado.
Developed and implemented spreadsheets to perform groundwater statistics analysis and to summarize
data. Coordinated staff in absence of project manager to assemble and complete draft annual groundwater
report in preparation for submission to the State of Colorado.

Proiect Scientist. Industrial Facilitv. Michiqan.
Developed spreadsheets employing ASTM method E 1739-95 risk based corrective action applied at
petroleum sites. Assessed data and prepared forms for submittal to MDEQ.

Proiect Scientist. Manufacturinq Facilitv. Michiqan.
Defined parameters and setup MT3D to model subsurface movement of PCE released from a manufacturing
facility. Contributed to section of report describing modeling process.

Proiect Scientist. Transfer and Disposal Facilitv (TSDF). New Jersev.
Modeled dispersion of VOCs from TSDF and performed risk assessment for exposure to airborne VOCs of
employees and residents. Modeled effect of tank ruptures and spill of hazardous material and distance of
danger zones for storage tanks and transportation spills of hazardous materials. Wrote section on ambient
air quality for Environmental Health and lmpact Statement.

Proiect Scientist. Cement Production Facilitv. Michiqan.
Developed soil sampling plan for detecting metals from a cement kiln burning hazardous waste. Compiled
data and reviewed documents related to legal cases involving cement kilns.

Senior Chemist, Safety-Kleen (Encotec), (6/93 - 2/96).
Supervised analytical chemists performing gas chromatography (GC) analysis. Trained chemists in analysis
of pesticides and PCBs by GC. Reviewed work of junior chemist for accuracy, correctness, and adherence
to QA/QC guidelines. Member of company safety committee; wrote standard safety procedures for chemical
hygiene plan and investigated and wrote summary report of chemical spills within laboratory.

Ghemist, Safety-Kleen (Encotec), (10/89 - 6/93).
Analyzed pesticides and PCBs by gas chromatography using SW-846 method 8080. Wrote SOP for
identification and quantification of PCBs. Responsible for the organic extraction, concentration, derivation,
and cleanup of soil, water, and waste samples for pesticide, herbicide, and base-neutral acid analysis by SW-
846 and EPA contract laboratory program methodologies.

EMPLOYMENT SUMMARY:

Environmental Decision Group, Inc., a Safety-Keen Company, Ann Arbor, Michigan. Environmental
Scientist, 1996-present. Senior Chemist 1993 - 1996. Chemist 1989 - 1993.

USFS Rocky Mountain Forest and Range Experimental Station, Laramie, Wyoming. Research Assistant
1989.
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Field Testing - PH Measurements

Environmental Decision Group, Inc. SOP Number 5 (A)
Revision Number - 3

Date - January L3, L999

TIIEORY

A pH unit describes the extent of acidity or alkalinity for an aqueous solution expressed in quantitative

terms on a scale of 0 to 14. It is defined as:

pH: - Ing tlf l

In any aqueous solution at a temperature of 75'C, FI*l (the hydrogen ion concentration) and [OH-] (the

tryOroxyi ion concentrations) will total to 10-ra moles / liter. For a given aqueous solution (at 25"C), if
the hydrogen ion concentration is greater than the hydroxyl ion concentration, the pH of that solution

is lesl than 7 and the material is acidic. Conversely, if the hydrogen ion concentration is less than the

hydroryl ion concentration, the pH of that solution is greater than 7 and the material is basic or

alkaline

An electronic pH measurement system consists of a measuring electrode, a reference electrode and an

electrical resistance meter. The pH measuring electrode is a glass bulb sensitive to hydrogen ion

concentrations. Its resistance to the flow of electricity will change with the hydrogen ion concentration

in contact with the bulb. The reference electrode's electrical resistance does not change with the pH of

the solution. The elecfical resistance meter measures these two resistance values, and presents to the

user a value for the test solution's pH.

pH meters are temperature sensitive, i.e. the resistance of the electrodes changes with temperature. A

iorrection factor is applied to the readout, so that all readings are converted to the value expected at

25'C.

STIIVIMARY

This Standard Operating Procedure (SOP) describes the field method for obtaining pH measurements in

fluid samples. Prior to sampling, a calibrated pH meter is used to determine the pH of waters during

well purglng. A two point calibration is used to determine instrument accuracy. The results are

temperature compensated to 25"C.

soP-5A, pH FieId Testing Page 1 of 'l
Revlsion Date January 13, 1999
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EQI.IIPMENT / APPARATUS IIWENTORY AND CIIECKLIST

pH Meter
saturated KCI solution
PPE dictated in the site health and safety plan

logbook or field data sheets

solvent-free Pens and markers

sample containers, such as jars or beakers

saturated solutions buffered to pH 4, 7, and 10

pH meter manual suPPlied bY vendor

PROCEDI.JRE

Calibration procedures vary from meter to meter. Follow the directions in the respective manuals for

specific instructions. The following represents the general procedure for measuring pH.

A. In this procedure, t'wo buffer solutions of different pH values are utilized. For best accuracy,

fresh buffer solution should be used. Never pour used buffer solutions back into the bottle.

The pH meter must be recalibrated at the beginning of each batch of determinations. If
available, a magnetic stirrer can be used to stir the solution.

1. In any combination, calibrarc to pH 4,7, or 10. For best accuracy, calibrate to

at least two pH units at the temperanrre of the test solution. (If the site to be tested

has a known high water pH, use solutions 7 and l0; for known low pH, use 4 and 7.)

B. 2. Immerse ttre electrode(s) into pH 7.0 buffer and nrrn ON the pH meter. Measure the

temperature of the buffer solution and set the temperature control to this value.

3. Following the specific calibration instructions, adjust the CALIBRATION control until

the readout displays pH 7.0 while stirring gently.

4. Remove the electrodes from the buffer and rinse with deionized water to prevent

carryover of the buffer.

5. Immerse the electrodes into either pH 4.0 buffer for acidic solutions or pH 10.0

buffer for alkaline solutions.

6. Adjust the slope until the readout displays either pH 4.0 or 10.0.

7. Raise the electrode(s), rinse with deioniz,ed wat€r and immerse into the sample

solutions. Adjust the temperature control to the temperature of the sample. Allow the

reading to stabilize before recording the value.

8. After measurement, raise and rinse the electrode. Keep the electrodes immersed

in pH 7.0 buffer when not in use.

pH Field Testing Page 2 ot 1 Revision Date JanuarY 13' 1999
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9. Rerord all data in field logbook or data sheet according to Table 1.

10. If water samples contain oil, dip the electrode in isopropyl alcohol to clean away

residues.

11. If the pH unit yields a slow response, coatings on the electrodes can be removed

by dipping in 0.lN HCL, followed by distilled or deioniz,elwater, and another

bath of 0.1N NaOH followed bv distilled or deionized water.

Troubleshootirg:

l. If probe is turned on and the electrode is submersed and there is still no
reading, check to see if the cap has been removed from the probe.

2. Direct sunlight on the display panel for longer than approximately 10

minutes may "fr5/" the display panel so that nothing can be read on the
panel. If this happens, place probe in a shaded area for a while and the
panel should become legible again.

3. If moisture gets into the display panel area it could "fry" the display.
Place the probe in a dry, controlled environment. Thoroughly dry the

outside of the instrument. Remove the top where the batteries are

located and leave it open for a length of time, perhaps on the dashboard
of the field vehicle or overnight. This allows the inside of the
instrument to dry out and the display may work again. If too much
moisture is inside the instrument, the probe must be replaced.

Extreme temperatures effect the operation of pocket probes. If the
instrument gets too hot or cold the probe will not function. If this
happens, place the probe in ? dry, controlled environment and allow the

instrument to warm up or cool off accordingly. Optimal operating
temperature for the pocket probes is 0-50"C, (32-122"F).

If the display panel suddenly does not work and the instrument does not
appear to be affected by temperahrre or moisture, the batteries may have

become low. Replace the batteries in the top of the instrument.

If readings suddenly appear abnormal, (e.g. normal site readings are 7-8
pH then suddenly a reading of 2-3 pH is made) check the glass bulb
on the end of the probe. These bulbs are easily broken. If the bulb is
broken, the probe must be replaced.

If at all possible, have backup pocket meters on-site.

Symptoms usually related to buffers are: inaccurate readings or a 2-
point calibration cannot be performed. Check for ages or contaminated

buffers by substituting fresh ones.

4.

5.

6.

7.

8.

SOP-sA, pH Field Testlnq Page 3 of 4 Revision Date January 13, 1999
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9. Symptoms usually related to operator error are: offscale reading, noise,

inability to perform a 2-point calibration, and inaccuracies of reading.

Check for the following common operator errors:

a. Electrodes are not plugged into the proper terminals and are not seated

firmly.

b. The calibration of the meter is not performed according to the operating

instructions outlined in the Instruction Manual'

c. The meter calibrated in the wrong buffer.

d. The reference electrode has not been filled.

REFERENCE

APHA - AWWA - WPCF, 1989, Standard Methods for the Examination of Water and Wastewater

soP-5A, pH Field Tesiing Page { of 'l
Revision Date January 13, 1999
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Field Testing - Temperature Measurements

Environmental Decision Group, Inc. SOP Number - 5 (B)- 
Revision Number - 2

Date - JanuarY 13, 1999

TIIEORY

Thermal activity is associated with every sample. The solubility of contaminants in water can be

affected by temperature. Therefore, temperature readings must be obtained prior to monitoring well

sampling and during sample collection as a quality tlssurance measure.

SI'MIVIARY

This Standard Operating procedure (SOP) describes the field method for obtaining temperature

measurements in fluid s-amples. It is important that several temperantre measurements be obtained

prior to sampling in order to assess ttre stability of the fluid temperanrre'

EQLTIPMENT / APPARATUS Ir{\mNTORY AND CHECKLTST

Cole parmer Thermometer (thermocouple) or equivalent NOTE: DO NOT USE A

MERCTJRY TIIERMOMETER'
PPE dictated in site health and safety plan

logbook or field data sheets

solvent free Pens and markers

samPle containers
distilled or deionized water

PROCEDIJRES

1. Remove cap from temperature probe.

2. Turn on temPerature Probe.

3. Rinse the temperanlre probe wittr distilled or deionized water'

4. Rinse sample container thoroughly with sample and dispose of water'

5. Obtain aqueous samPle.

6. Immerse the temperahrre probe in the sample container containing aqueous sample.

7. Allow the disPlaY to stabilize.

I g. Record all data in field logbook or data sheet according to Table 1.

soP-58, Temperature Field Testing Page I of 2 Revision Date January 13, 1999
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Tabte 1: Temperature Probe Information

Date Time Name Readine Comment

9. Clean the unit by rinsing in distilled or deionized water.

10. If water samples contain oil, dip the unit in isopropyl alcohol to can clean away residues.

11. If temperature probe is tr'rrned on and the probe is submersed and there is no reading, check to

see if the cap has been removed from the probe.

REFERENCE

APHA - AWWA - WPCF, 1989, Standard Methods for the Examination of Water and Wastewater

soP-58, Temperature Field Testing Paqe 2 ot 2 Revision Date JanuarY 13, 1999
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Field Testing - Specific Conductance(Conductivity)

Environmental Decision Group, Inc. SOP Number - 5 (C)
Revision Number - 3

Date - January 13, 1999

TIIEORY

Conductivity is a numerical expression of the ability of an aqueous solution to carry an electric current.

This ability depends on the presence of ions, the total concentration of ions, ion mobility, valence,

relative concentrations, and temperature. Solutions of most inorganic acids, bases, and salts are

relatively good conductors. Conversely, molecules of organic compounds ttrat do not dissociate in

aqueous solutions conduct a current very poorly, ifat all'

The standard unit of electrical resistance is the ohm. The standard unit of electrical conductance is the

ohm's inverse, the mho, or the recently adopted Siemen. Specific conductance is measured as the

conductance or resistance between two lcmlquare electrodes placed 1 cm from each other, and is

generally reported as micromhos/cm (pmho/cm) or microSiemens (ps/cm). A conductance cell and a

iffr""15tonrbridge are the .orpon"nts of the apparatus used to measure conductance. A solution of

potassium chloride of known siecific conductance at the same temperahrre of the sample to be analyzed

is used to calibrate the apparatus. Specific conductance varies directly with temperature, and is

conventionally reported at 25oC.

EQI.IIPMENT / APPARATUS INVENTORY AT'{D CHECKLIST

conductivity meter, preferably temPerature corrected to 25oC

logbook or field data sheets

: solvent-free Pens and markers

sa@le containers
distilled or deionized water

PROCEDI.]RES

A. Calibration:

1. Select a calibration standard appropriate for the conductivity probe. When selecting a

standard, it is best to use a staooato which has a similar chemical makeup as the test solution.

Table 2 in the notes shows the conductivity of conrmon KCI cdibration standards.

2. Following the manufacturer's directions, turn the conductivity ON'

3. Immerse the probel/2 n I inch into standard solution'

soP-sc, conductivity Field Testing Page 1 of 3 Revision Date January 13, 1999
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4. Stir gently and allow the instrument to stabilize. (Note: Temperature has a direct effect on

conductiviry readings. As the temperature of the sample rises, the conductivity rises.)

5. The meter should read the standard solution in which the probe is immersed. If it does not,

keep the probe in solution and adjust the reading by following the manufacturer's directions.

6. Rinse electrode with distilled or deionized water.

7 . Repeat the calibration if the ambient temperature changes by more than 10EF

8. Record all data in field logbook or data sheet according to Table 1.

Table 1: Conductivity Information

Date Time Name Readins Comment

B. Conductivity Measurement:

1. Rinse electrode and sample container with deionized water. Dispose of water.

2. Obtain aqueous samples using appropriate methods.

3. Rinse electrode with sample. Dispose of rinsate.

4. Rinse the sample container with sample and dispose. Refill sample container with sample.

5. Turn on the meter and immerse the probe ll2 to I inch in the sample container containing

aqueous sample.

6. Stir once and allow the display to stabilize.

7 . Record all data in field logbook or data sheet according to Table 1.

8. If water samples contain oil, dip the electrode in isopropyl alcohol to clean away residues.

g. If the unit yields a slow response, coatings on the electrodes can be removed by dipping in

0.lN HCL, followed by distilled or deionized water, and another bath of 0.lN NaOH followed

by distilled or deionized water.

10. Store the probe after rinsing in pH 4 saturated KCL solution or saturate absorbent materials, p

pack around bulb and replace caP.

SOP-5C, Conductivity Sield Testing Page 2 of 3 Revislon Date January 13, 1999
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NOTES

1. standard, reference, and sample solutions must be at the same temperature.

Z. Samples containing suspended material should be filtered through a 0.45 micron millipore filter

prior to measurement.

3. The dissolved residue in a water sample may be estimated by multiplying th.e specific conductance

in micromhos/cm by a factor which represents the ratio of the dissolved residue (determined by

chemical analysis)/'to the specific conductance. The factor can vary from 0.55 to 0'75 depending

upon the samPle.

Table 2: Conductances of Potassium chloride solutions at25"C

Co*e"tt.t'to"M

0
0.0001
0.0005
0.001
0.005
0.01
0.02
0.05
0.1
0.2
0.5
1

149.85
t49.43
t47.81
146.95
143.55
t4r.27
138.34
133.37
r28.96
124.08
r17.27
1 1 1.87

14.94
73.9

147.0
7r7.8

1413.0
2767.0
6668.0

12900.0
24820.0
58640.0

111900.0

R.EFtsRENCE

APHA - AWWA - WpcF, 1g89, Standard Methods for the Examination of water and wastewater

Cole Parmer, Box instructions for full readout pocket size TDS and Conductivity Testers'

sOP-5C, Conductivlty Field Testrng Page 3 of 3 Revlgion Date JanuarY 13, 1999
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Field Testing - Dissolved O>rygen

Membrane Electrode Method

Environmental Decision Group, Inc. SOP Number - 5 @)
Revision Number - 1

Dare - April, 1998

THEORY

Dissolved oxygen @O) levels in natural and wastewaters depend on the physical, chemical, and

biochemical activities in the water body. The analysis for DO is a key test in water pollution and

natural attenuation processes.

Two methods for DO analysis are commonly used: the Winkler or iodometric method and its
modifications and the electrometric method that uses membrane electrodes. The iodometric method is

a titrimetric procedure based on the oxidizing propefty of DO. The membrane electrode procedure is
based on the rate of diffrrsion of molecular oxygen across a membrane. The choice of test procedure

depends on the interferences present, the accuracy desired, and in some cases convenience or
expedience.

GENBRAL DISCUSSION

Various modifications of the iodometric method have been developed to eliminate or minimize effects

of interferences; nevertheless, the method still is inapplicable to a variety of industrial and domestic
wastewaters. Moreover, the iodometric method is not suited for field testing and cannot be adapted

easily for continuous monitoring or for in-situ DO determinations.

Polarographic methods that use the dropping mercury electrode or the rotating platinum electrode are

not always reliable DO analysis in domestic and industrial wastewater because impurities in the test

solution can cause electrode poisoning or other interferences. These problems can minimized by using

membrane-covered electrode systems these in which the sensing element is protected by an oxygen-
permeable plastic membrane that serves as a diffrrsion barrier against impurities. Under steady-state

conditions the current is directly propoftional to the DO concentration. Fundarnentally the current is
directly proportional to the activity of molecular oxygen.

Membrane electrodes of the polarographic and galvanic tlpes have been used for DO measurements in
lakes, resenroirs, for stream suney, control of industrial effluents, for continuous monitoring of DO in
activated sludge units, and for eshrarine and oceanographic shrdies. Because they are completely
submersible, membrane electrodes are suited for in-sinr analysis. Their portability and ease of
operation and maintenance make them particularly convenient for field applications. In laboratory
investigations, membrane electrodes have been used for continuous DO analysis in bacterial culhrres

including the BOD test.

SOP-SD, Ficld Tcting-Dissohrcd O(yBm Mcrnbrurc Elccrrodc Malpd Page I of 3 RcvisionDaa Iuuary 13, 1999
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Membrane electrodes provide an excellenr method of DO analysis in polluted waters, highly colored

waters, and strong waste effluents. They are recommended for use under conditions that are

unfavorable for use of the iodometric method, or when that test and its modifications are subject to

serious errors caused by interferences.

a. Pinciple.. Oxygen-sensitive membrane electrodes of the polarographic or galvanic type are

composed of two solid metal electrodes in contact with supporting electrolyte

separated from the test solution by a selective membrane. The basic difference

between the galvanic and the polarographic systems is that in the former the

electrode reaction is spontaneous (similar to that in a fuel cell), while in the latter an

external source ofapplied voltage is needed to polarize the indicator electrode.

Polythylene and flourocarbon membranes are used commonly because they are

permeable to molecular oxygen and are relatively rugged'

Membrane electrodes are commercially available in several varieties. In all of these instruments, the
.diffrrsion current' is linearly proportional to the concentration of molecular oxygen. The current can

be converted easily to concentration units (e.g., milligrams per liter) by a number of calibration

procedures.

Membrane electrodes extribit a relatively high temperature coefFlcient largely due to changes in the

membrane permeability. The effect of temperature on the electrode sensitivity, Q (microamperes per

milligram per liter), can be expressed by the following simplified relatiorship:

log0 : 0'43 mt + b

where:
t : temperature, degrees c
m : constant that depends the

membrane material, and

D : constant that largely depends

on membrane thickness.

If values of 0 and m arc determined for one temperailre (00 and to), it is possible to calculate ttre

sensitivity at any desired temperature (0 and t) as follows:

log $ = log 0o + 0.43 m (t- to)

Nomographic charts for temperature correction can be contnrct€d easily and are available from some

manufacturers. Cherk one oi two points frequently to confirm original calibration. If calibration

changes, the new calibration should be parallel to the original provided that the same membrane

material is used.

Temperature compensation also can be made automatically by using thermistors in the electrode

circuit. However, thermistors may not compensate fully over a wide temperaflrre range. For certain

applications where high accuracy is required, use calibrated nomographic charts to correct for

temperanrre effect.
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To use the DO membrane electrode in estuarine waters or in wastewaters with varying ionic strengttr,
correct for effect of salting-out on electrode sensitivity. This effect is particularly significant for large
changes in salt content. Electrode sensitivity varies with salt concentration according to the following
relationship:

log 0t : 0'43 lzsG * log 0o

where:

0r, 0o : sensitivities in salt solution and

distilled water, respectively,

G = salt concentration (preferably
ionic strength), and

'. = 
;#il:(sartingout

If {s and ms are determined, it is possible to calculate sensitivity fo any value of Q. Conductivity
measurements can be used to approximate salt concenffation (CJ. This is particularly applicable to
estuarine waters.

b. Interference.' Plastic films used with membrane electrode systems are permeable to a variety
ofgases besides oxygen, although none is depolarized easily at the indicator
electrode. Prolonged use of membrane electrodes in waters containing such
gases as hydrogen sulfide (HrS) rcnds to lower cell sensitivity. Eliminate this
interference by frequently changing and calibrating the membrane electrode.

APPARATUS

YSI Model 55 handheld dissolved oxygen and temperature system, or equivalent.

The following describes the maintenance, calibration and operation of the YSI Model 55 system. If
other systems are used, the manufachrrer's instnrctions should be followed.

SOP-5D, Ficld Tcsting-Dissohrcd O<ygcn Mcmbrme Elsclrodc Mdfiod Prgp 3 of 3 Rcrdsion Dac Julrary 13, 1999



O Preparins The Meter

Botteries

There are a few things you must do to
prepare your YSI Model 55 for use. First,
locate the six AA-size alkaline batteries which
were included. Use a screwdriver or a small
coin to remove the thumbscrew on the bottom
of the instrument. This thumbscrew holds the
battery-chamber cover in place. The battery-
chamber cover is marked with the words
,OPEN'and "CLOSE."

NOTE: On some models, the battery cover
thumbscrew may be unscrewed by hand (a
screwdriver may not be required).

There is a small label inside each ofthe mro
battery-chamber sleeves. These labels
illustrate the correct way to install the
batteries into each sleeve of the batterv-chamber.

BATTERY CHAMBER UD

NOTE: It is very important that the bafferies be installed ONLY as illustrated.
The instrument will not function if the batteries are installed i

POLARITY LABEL



Turn the instrument on by pressing and releasing the ON/OFT button on the front of the

instrument. The liquid crystal display (LCD) should come on. If the instrument does not operate,

consult chapter 7. Troubleshooting-

NOTE: fni information on the display will be meanhgless since the probe has not yet been

prepared.

You may also want to take the instrument into a dark room and, with the instrument ON, hold

down ttre LIGHT key. The instrument back-light should illuminate the LCD so that the display

can be easily read.

Calib r atio n/Stor ag e Ch amb er

The Model 55 has a convenient calibratior/storage
chamber built into the instrument's side. This

chamber provides an ideal storage area for the

probe during transPort and extended non-use.

If you look into the chamber, you should notice

a small round sponge in the bottom. Carefully
put 3 to 6 drops of clean water into the sponge.

Turn the instrument over and allow any excess

water to drain out ofthe chamber. The wet
sponge creates al00Yo water saturatd air
environment for the probe which is ideal for
dissolved oxygen calibration.

Hand.Strap

The hand strap is designed to allow comfortable operation of the Model55 with minimum efFort.

If the hand strap is adjusted correctly, it is unlikely that the instrument will be easily dropped or

bumped from your hand.

to adjust the hand strap on the back of the meter, unsnap the leather cover and pull the two

Velcro strips apart. Phte your hand between the meter and the strap and adjust the strap length

so that youi h*d is snugly held in place. Press the two Velcro strips back together and snap the

leather cover back into place.

The Meter Case

The meter case is sealed at the factory and is not intended to be opened, occept by authorized

service technicians. Do not attempt to separate the two halves of the meter case as this may

damage the instnrment, break the water-proof seal, and may void the manufacturer's

warranty.

ffi



PREPARING THE PROBE

Description

The YSI Model55 dissolved orygen probe is a

non-detachable, polarographic sensor designed

specifically for the YSI Model 55 Handheld
Dissolved Orygen System. Probe cables are

available in lengths of 12,25 or 50 feet.

Choosing The Right Membrane

The YSI Model 5775 Standard Membrane Kit is
supplied with the YSI Model 55. This kit contains

thirty I mil (.001") membrures and a bottle of KCI
solution. YSI recommends the 5775 membranes for
most applications.
For special conditions, a 0.5 mil (.0005") niembrane
is available. Order YSI Model 5776[{tgh Sensitivity
Membrane Kit. This half-thickness membrane improves
measurement time at low temperahrres and helps suppress background current at very low
dissotved oxygen levels. WhCn data is routinely collected at sample temperatures below l50C and

at dissolved o)rygen levels below 20% ur saturatioq the low signal current resulting from the use

of the standard membranes tends to magrufy the probe's inherent constant background signal.

Using the high sensitivity membranes in this situation will decrease the percentage of error due to
the probe's background current.
For long-term monitoring situations ONLY, a half-sensitivity, double-thickness,2 mil (.002-')
membrane is available. For these applications, order the YSI Model5685 Membrane Kit, which
includes membranes and electrolyte.

Probe Preparation

The YSI Model 55 probe is shipped dry. Before using the Model 55, the protective membrane

on the probe tip must be removed, the probe must be filled with KCI solution and a new

membrane must be installed. Follow the instnrctions below to install the KCI solution and e
new membrene must be installed. Follow the instructions below to install the KCI solution and

membrane.

To prepare for installation of a new membrane on your YSI Model 55 dissolved oxygen probe:

l. Unscrew the probe sensor guard.

2. Remove the old O-ring and membrane.



3.

4.

Thoroughly rinse the sensor tip and KCI reservoir with distilled water.

Prepare the electrolyte according to the directions on the KCI solution bottle.

t

Membrane Installation

A. Secure a membrane between your thumb and the probe body.
Add electrolyte to the probe until a large meniscus completely
covers the gold cathode.

NOTE: Eandle the membrane material with care,
touching it at the ends only.

B. With the thumb and forefinger ofyour other
hand, grasp the free end of the membrane.

C. With a continuous motiorq stretch the membrane
up, over, and down the other side ofthe sensor.
Stretching forms the membrane to the contour of
the sensor tip.

D. Secure the end of the membrane under your
forefinger while continuing to hold the probe.

E. Roll the O-ring over the end of the probe, being
careful not to touch the membrane iurface.
There should be no wrinkles in the membrane or
trapped air bubbles under the membrane. Some
wrinkles may be removed by lightly tugging on
the edges of the membrane beyond the 0-ring.

F. Trim offexcess membrane with scissors or a
sharp knife. Check that the stainless steel
temperature sensor is not covered by occess
membrane.

G. Shake offexcess KCl. Rinse the stainless steel
thoroughly with distilled water to prevent
corrosion. Reinstall the sensor guard. The
sensor should be kept in a humid environment
(such as the calibration chamber) between
measurements and when not in use.
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Probe Operation and Precautions

Membrane life depends on usage. Membranes will last a long time if installed properly and

treated with care. Erratic readings are a result of loose, wrinkled, damaged, or fouled

membranes, or from large (more than l/8" diameter) bubbles in the electrolyte reservoir. If
erratic readings or evidence of membrane damage occurs, you should replace the membrane

and the KCI solution. The average replacement interval is two to four weeks.

If the membrane is coated with orygen consuming (e.g. bacteria) or orygen evolving

organisms (e.g. algae), eroneous readings may occur.

Chlorine, sulfur dioxide, ninic oxide, and nitrous oxide can affect readings by behaving like

oxygen at the probe. Ifyou suspect eroneous readings, it may be necessary to determine if
these gases are the cause.

Avoid any environment which contains substances that may attack the probe materials. Some

ofthese substances are concentrated acids, caustics, and strong solvents. The probe materials

that come in contact with the sample include FEP Teflorg acrylic plastic, EPR rubber,

stainless steel, epory, polyetherimide and the polytrrethane cable covering.

For correct probe operation, the gold cathode must always be bright. If it is tarnished (which

can result from contact with certain gases), or plated with silver (which can result from

extended use with a loose or wrinkled membrane), the gold surface must be restored. To

restore the cathode, you may either return the instrument to the factory or clean it using the

YSI Model 5680 Probe Reconditioning Kit. Never use chemicals or abrasives not zupplied

with this kit.

It is also possible for the silver anode to become contaminated, which will prevent successful

calibration. To clean the anode, remove the 0-ring and membrane and soak the probe

overnight in3 o/o ammonium hydroxide. Next, rinse the sensor tip and KCI reservoir with

deionized water, add new KCI solution, and instdl a new membrane and O-ring. Turn the

instrument on and allow the system to stabilize for at least 30 minutes. It after several hours,

you are still unable to calibrate, return the YSI Model 55 system to an authorized service

center for service.

If the sensor O-ring is worn or loosg replace it with the appropriate O-ring provided in the

YSI Model 59a5 0-ring Pack.

To keep the electrolyte from dryrng out, store the probe in the cdibration/storage charnber

with the wet sponge.

-
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Calibration
Dissolved oxygen calibration must be done in an environment with a known oxygen content.
Since the amount of orygen in the atmosphere is knowrU it makes an excellent environment for
calibration (at 100% relative humidity). The calibration/storage chamber contains a moist sponge
to create a l00Yo water saturated air environment.

Before You Calibrate

Before you calibrate the YSI Model 55, complete the procedures discussed in the hqaring
the Meter and heparing the hobe section of this SOP.

To accurately calibrate the YSI Model 55, you will need to know the following information:

o The approximate altinrde of the region in which you are located.

. The approximate salinity of the water you will be analping. Fresh water has a salinity of
approximately zero. Sea water has a salinity of approximately 35 parts per thousand

@p0. If you are not certain what the salinity ofthe sample water is, use a YSI Model 30
Salinity-Conductivity-Temperature meter to determine it.

The Calibration Process

Ensure that the sponge inside the
instrument's calibration chamber is wet.
Insert the probe into the calibration
chamber.

Turn the instrument on by pressing the
ON/OI|F button on the front of the
instrument. Wait for the dissolved oxygen
and temperature readings to stabilize
(usually 15 minutes is required after nrrning
the instrument on).

To enter the calibration menu, use two
fingers to press and release both the UP
ARROW and DOWN ARROW keys at
the same time.

l.

3.

ffi
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4. The LCD will prompt you to enter the local dtitude in hundreds of feet. Use

the arrow keys to increase or decrease the altitude.

EXAMPLE: Entering the number 12 here indicates 1200 feet.

5 When the proper altitude appears on the LCD, press the ENTER key. The Model 55 should
now display CAL in the lower left of the display, the calibration value should be displayed in
the lower right of the display and the clrrent DO reading (l,efore calibration) should be on
the main display.

6. Make sure that the DO reading (large display) is stablg then press the ENTER button. The
LCD wiU prompt you to enter the approximate salinity ofthe water you are about to anallze.
You can enter any number from 0 to 40 parts per thousand (PPT) of salinity. Use the arrow
keys to increase or decrease the salinity setting. When the correct sdinity appears on the
LCD (zero for fresh water), press the ENTER key. The instrument will return to normal
operation.

Once the calibration proc€ss is completg the only keys which will remain operational are the
MODE key, the LIGET key and the ON/OFF key. You can move back and forth from reading
dissolved o)cygen in the mglL mode or the o/o air saturation mode by pressing the MODE key. If
you are working in a dark area and have difficulty reading the LCD, press and hold the LIGET
key to activate the backJight ofthe YSI Model 55. The ON/OFF key turns the instrument on or
oft

For best results:

Each time the Model 55 is turned oS, re-calibrate before taking measurements.

Calibrate at a temperature within *10'C ofthe sample temperature.

a

a
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Principles Of OPeration

The sensor consists of an acrylic body with a circular gold cathode embedded h the end. lnside

ttre gold rhg there is a small th.tnbrt containing a porous silver anode. In operation, this chamber

is filied with a solution ofKCl electrolyte containing a small arnount of zurfactant to improve

wetting action.

A thin permeable membrane, stretched over the'sensor, isolates the electrodes from the

environment, while allowing gases to enter. When a polarizing voltage is applied to the sensor

electrodes, orrygen which has passed through the membrane reacts at the cathode causing a

current to flow.

The membrane passes oxygen at a rate proportional to the pressure difference across it- Since

orygen is rapidly *nru*J at the cathode, it can be assumed that the o)rygen pressure inside the

*"ribr-" ij zeio. Hence, the force causing the orygen to diftrse through the membrane is

froportional to the partial pressure of o;rygen outside the membrane. As the o)rygen partid

ir"trurr varies, ,o io.r the orygen diffirsion through the membrane. This @uses the probe

current to change proportionally.

It is important to recognize that orygen dissolved in the sample is consumed-during the test. It is

therefore essential thalthe sample bJ continuously stirred at the sensor tip. If stagnation occurs,

your readings will be artificially to*. Stining may be accomplished by mechanically moving the

sample -o,ina the probe tip, o, by rapidly moving the probe through the sample. The rate of

stirring should be at least I foot per second.

Discussion Of Measurement Errors

There are three basic 6pes of dissolved oxygen erors. Type I erors are related to limitations of

instrument design and tolerances of instrument components. These are primuily the meter

linearity and the resistor tolerances. Tlpe 2 errors are due to basic probe accuracy tolerances,

mainlyiackground signal, probe lineariiy, and variations in membrane temperature coefficient'

Type 3 errors are relaled to the operatoi's ability to determine the conditions at the time of

"ulibr"tion. 
If calibration is performed against more accurately known conditions, tJPe 3 elTors

are appropriatelY reduced.

Type l Errors

A. Meter linearity eror: tl% of full scale reading, or t0.15 mglL

B. Component and circuitry eror: t0.05 mg[L



Type 2 Errors

A. DO errors caused by temperature compensation for measurements at * 100C from

calibration temperature: + lo/o (0.08 mg/L at25"C)

B. DO errors caused by temperahrre measurement errors: A maximum t0.20C temperature

error is equal to fr-.s% 1b.o+mg& at?'soc).

Type 3 Eirors

A. Altitude:

Operator Error: A 1000 foot error in altitude (when calibrating) is equal to an error of
approximately 3.6Yo at the l0 mg/L level.

Instrument Error: The maximum DO enor caused by calibrating to dtitude in increments of
100 feet: fr.18%(< 0.Ol5mg/L at2509)

B. Humidity:

Errors occur if calibration is performed at less than 100% humidity. The worst possible case

would be calibration at 0olo humidity. The error varies with the calibration temperantre as

follows:

Approximating The Error

It is unlikely that the actual error in any measurement will be the maximum possible error' A

6"tt.i enoiapproximation is obtained using a root mean squared (r.m.s.) calctrlation:

r.m.s. error = t[la2 + lbz+ 2*+2b2+ 3a2+ 3b2]x mgtL

NOTE: This sample calculation is for a near extreme set of conditions.

Temperature CalibrationE@
00c 0.09 mg/L

100c 0.14 lsIL
iooc 0.21mg[L

300c 0.33 me/L

co0c 0.50 mgll
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Troubleshooting

SYMPTOM POSSIBLE CAUSE ACTION

l. Instrtrmcru will mt ntrn on A. [,ow baucry roltagc

B. Baaeries insallcd wrong

C. Macr requitc servicc

A. Rcplacc barcries (Page 3)

B. Chcck banery polarity. (Page 3)

C. Rcarrn sysam for scrvice (Fagc 14)

2. Insrumeot will mt calibra& A. Mcsrbrarc is fotdd or damagcd

B. kobc anode is fo.rled or dark

C. Probc calhodc is tamisttcd

D. Synan rcqubcs servicc

A. Rcplacc menrbrarc ard KCI (Pagc O

B. Clcan anode (Pagc 7)

C. Clcan cathode (Page 7)

D. Rcarn syram for scrvicc @agc 14)

3. &rstrumcot 'locb tp" A. Insuurnco has rcc'd a sbock

B. Baacries arc low or &maged

C. Syncm rcquircs scrvicc

A. Rcrnorc ba[cry lid, writ 15 sccods
for rcsa, replacc lid. (Pagc 3)

B. Rcplacc battcrics (Page 3)

C. Rcorm qn*an for scrvicc (Page 14)

4. In*rumcm rcadings are fuuccurerc A. Cal dtindc is Lrrr€ct

B. Salinity scaing is ircorrecr

C. Probe rpt in 100% watcr samntcd
air during Cal proccdurc

D. Mcnrbnne fouled or damagcd

E. Pr,obc anode is fouled or dark

F. Probc cathode is tarnishcd

G. Sysun reqrlircs scrvicc

A. Rccalibmrc w/orrect v:luc (Pagc 8)

B. Rccalibrarc dcorrca rnluc (Page 8)

C. Moiscn sponge ad phcc in Cal

chambcr w/ probe ard Rccal (Fage

4,8)

D. Rcplacc menrbrarc (Pagc 6)

E. Clcan anode (hgc 7)

F. Clcan cathode (Page 7)

G. Rcurn sysenr for scrvice (Page 14)

5. rcDdrsplays'L BAT" A. Baacries are low or damagcd A. Replacc bancrics 6Pagc 3)

6. LCD displays mcsage "ER 0" A. knrumcnt's self-tcst daecrs

rmpropcr probc voltagc during

calibmtion.

A. Rcorn systcm for scrvicc (Page 14)

7. LCD displays mcsage "ER l' A. ksrrumcnt's sclf-tcsr dcrccts a

\ariarDe in RAIU

B. Sysrcrn requires scwicc

A. Ranove bancry lid, wait 15 sccords

for resa. rcplacc lid. (Pagc 3)

B. Rcnrm syscnr br service (Pagc 14)

8. LCD displays mcsage "ER 2' A. Insrrument's sclf-csr dcccc a

\ariarrc in ROM ctrckerlt

B. Syscrn rcquires scwicc

A. Rcnrove baacry lid. wait 15 sccottds

for resa, r€placc lid. (Page 3)

B. Rcnrrn sysanr for senricc (Page 14)

o
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A. Rcsrovc baacry lid, weit 15 sccottds

for rcsct, rcplacc lid. (Page 3)

B. Rcnun syscm for scrrricc (Pagc 14)

A. Insrumcrr's sclf-tcsr daccrs a

s:dco rnalfudion or comPorEltr

failure

B. Syscm rcCuircs scwicc

9. LCD displaYs mcssage 'ER 3'

A. Rccalibrarc rsing corrca dtiudc ad
salinity compasatioo (Page 8).

B. Rcarn systal for scrvicc (Page 14)

A. Satple or corrcrrration is morc

ldnn?nmglL.

B. Sy$cm rcquirc servicc

lO. LCD disptan mcssage 'ER 4"

A. Rccalibralc rsing conca ddodc ad
salinity compcnsation (Pagc 8).

B. Rcorrn sy$.n for scrvicc (Fage 14)

A. Sanple O corrccrrration is bclow'
0.5BglL.

B. Sysco rcquircs scrtricc

ll. LCD displaYs mesage "ER 5'

A. Rccalibrarc rsing corrcct dtiudc eDd

salinity compcosadon (Pagc 8).

B. Rearn sysco for serrricc (Page 14)

A. &rryle sa[ntion i5 6eP rhen

N%.
B. Sysccr rEqttit€s scrvicc

12. L@ displaYs rncssagie'ER 6'

A. Rcalibrac rsing conta ddndc ad
salidty cmpcnsrtion (Page 8).

B. Rc$m sysrcm for semicc (Page 14)

A. Sample sanration is lcss tban

-3.0%.

B. rysnco require service

13. rcD drsplan mcssage 'ER 7'

A. Rcducc tbc u4le tcmPcranuc

B. Rcom systanr for scrrricc (Page 14)

A. Sanplc tcmpcrau€ is morc tban

+45.9C.

B. Syslan requires scrvicc

14. LCD displaYs mcssagc'ER 8"

A. Irrreasc samPle tanPcraolc.

B. Rmrn sysan for scwicc (Pagc 14)

e. Sampte crrPcranrc is less than

-5t.
B. Sy*cnt requircs servicc

15. LCD displaYs message 'ER 9"
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Cleaning Instuctions

NOTE: Before they can be seryiced, equipment erposed to bilogical, radioactivg or toric
materials must be cleaned and disinfected. Biological contamination is presumed for any
instrument probe, or otler device that has been used with body fluids or tissues, or with waste
water. Radioactive contamination is presumed for any instrument, probe or other device that has
been used near any radioactive source.

If an instrument, probe, or other part is returned or presented for service without a Cleaning
Certificate, and if in our opinion it represents biological or radioactive hazard, our service
personnel reserve the right to wittrhold service until appropriate cleaning, decontaminatioq and
certification has been completed. We will contact the sender for instructions as to the disposition
ofthe equipment. Disposition costs will be the responsibility of the sender.

When service is required, either at the user's facility or at YSI, the following steps must be taken
to insure the safety of our service personnel.

l. In a manner appropriate to each device, decontaminate all exposed surfaces, including ury
containers. 70% isopropyl alcohol or a solution of % cup bleach to I gallon tap water are
suitable for most disinfecting. Instruments used with waste water may be disinfected with.5%
Lysol ifthis is more convenient to the user.

2. The user shall take normal precautions to prevent radioactive contamination and'must use
appropriate decontamination procedures should exposure occur.

3. If exposure has occurred, the customer must certify that decontamination has been
accomplished and that no radioactivity is detectable by survey equipment.

4. futy product being returned to the YSI Repair Center, should be packed securely to prevent
damage.

5. Cleaning must be completed and certified on any product before returning it to YSI.

References

l. YSI Model 55 Operations Manual

2. EPA Methods for Chemical fuialysis ofWater and Wastes, Method 360.1 (Membrane
Electrode)

3. Standard Methods for Examination ofWater and Wastewater. Orygen @issolved) 421F.
Membrane Electrode Method. 156 ed. 1980



Fi: Appendix A - SolubilttY Table

t s"l"bili6 ed Air at

760 mm IIg Pressure.

Salinity = Measure of quantity of dissolved salts in water.

chlorinity = Measure of chloride content, by mass, of water.

Sf/m) = 1.80655 x Chlorinity fl*)

'a

Temp
qc

Chlorinity:0

Sdinity:0

5.0 ppt

9.0 ppt

10.0 ppt

r8.1 ppt

15.0 ppt

27JP,E'.

20.0 ppt

36.1pp,t

25.0 ppt

4s2 pfi

0.0 14.62 t3.73 12.89 t2.10 11.36 10.66

1.0 14.22 13.36 12.55 11.78 ll.gl 10.39

2.0 r3.83 r3.@ t2.?2 1r.48 10.79 10.14

3.0 t3.46 12.6 11.91 n.?n 10.53 9.90

4.O 13.ll LZ.v I l.6l t0.92 rc.n 9.6

5.0 n.n t2.gz Lt.32 10.66 10.03 9.4

6.0 t2.45 tl.73 1r.05 10.,t0 9.80 9.23

7.0 12.14 tt.4 10.78 10.16 9.58 9.V2

8.0 11.84 ll.l7 10.53 9.93 9.36 8.83

9.0 r 1.56 r0.91 10.29 9.71 9.16 8.64

10.0 r1.29 10.66 10.06 9.49 8.96 8.45

11.0 I1.03 t0.42 9.84 9.29 8.n 8.28

L2.O 10.78 10.18 9.62 9.09 E.59 8.rI

13.0 10.54 9.96 9.42 8.90 8.41 7.95

14.0 10.31 9.75 9.X2 8.72 8.24 7.79

15.0 10.08 9.54 9.03 8.54 8.G 7.&

16.0 9.87 9.v 8.84 8.37 7.92 7.50

17.0 9.67 9. 15 8.67 8.21 7.n 7.36

r8.0 9.47 8.97 8.50 8.05 1.62 7.22

19.0 9.28 8.79 8.33 7.90 7.48 7.W



10.0 PPt

18.1 PPt

15.0 ppt

27.1ppt

20.0 ppt

36.1pPt

25.0 ppt

452 ppt
Temp

'c

ChlorinitY:0

SdinitY:0

5.0 ppt

9.0 ppt

8.17 7.15 7.35 6.96
20.0 9.09 8.62

7.61 7.2t 6.84
2r.0 8.92 8.4 8.U2

7.87 7.47 7.@ 6.72
22.0 8.74 8.30

7.73 7.y 6.96 6.61
23.0 8.58 8.14

7.59 7.21 6.U 6.50
24.0 8.42 7.9

7.08 6.72 6.39
25.0 8.?5 7.85 7.6

7.33 6.96 6.62 6.?8
?6.0 8.ll 7.71

7.20 6.85 6.51 6.18
n.0 7.n 7.58

6.73 6.40 6.09
28.o 7.83 7.4 7.08

6.62 6.30 5.99
29.0 7.69 7.32 6.96

6.85 6.5r 6.20 5.90
30.0 7.56 7.r9

6.73 6.41 6.10 5.81
31.0 7.43 7.V7

6.31 6.01 5.72
32.O 7.31 6.96 6.62

6.2r 5.91 5.63
33.0 7.18 6.U 6.52

6.42 6.1I 5.82 5.55
34.0 7.O7 6.73

6.31 6.U2 5.73 5.6
35.0 6.95 6.62

6.22 5.93 5.65 5.38
36.0 6.U 3.52

5.84 5.56 5.31
37.0 6.73 6.42 6.12

6.03 5.75 5.48 5.23
38.0 6.62 6.32

5.98 5.66 5.40 5. 15

39.0 6.52 6.22

5.84 5.58 s.32 5.08
40.0 6.4r 6.12

5.49 5.24 5.01
41.0 6.31 6.O3 5.75

5.41 5.17 4.93
42.O 6.2r 5.v3 5.67

s.33 5.09 4.86
43.0 6.12 5.84 5.58

5.V2 4.19
4.0 6.4 5.75 5.50 5.8

5.41 5.17 4.94 4.72
45.0 5.93 5.61

'l

o
* This table is provided for your information only. It is NOT required when calibrating the

Moder 55 in arcordance wittr trre instnrctions oudined in the cha;rcr entitled &libruion'



_ ApPendix B - Gonversion Chart

(oCx9l5)+32

('F - 32) x5l9
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Ruid Level Measurements in Monitoring Wells

Environmental Decision Group, Inc. SOP Number - 7 (A)
Revision Number - 2

Date - January 13,1999

TIIEORY

This Standard Operating procedure (SOP) describes the method for measuring the fluid level in a

monitoring wett. ftuid level measurements may consist of three types: 1) measurement of the depth

to groundw ater;2) mq5urement of the volume of water standing in a monitoring well; and 3)

r"rrur"rrnt of the thickness of an immiscible layer on the groundwater. The depth to water @TW)

is needed to determine the horizontal and vertical groundwater flow gradients for an aquifer. The

standing volume of water is necessary to calculate the purge volume prior to monitor well sampling.

Finally, fluid level measurements may also involve determining the thickness of immiscible layers in

the will, both as light, non-aqueous phase liquids (LNAPLs) and dense, non-aqu@us phase liquids

@NAPLS).

SI,JMMARY

Fluid level measurements are made by lowering an eles.tric probe attached to a measuring tape down

the well until the device indicates thal an interface media (e.g. airlwater, airloil, oil/water) has been

encountered. The measurement is made ftom a reference point marked on the well casing. The

elevation of the reference point is established by a licensed surveyor, accurate within 0.01 foot. The

measurement should be recorded in a field note book and/or field data sheet immediately. If possible,

two independent measurements should be made to ensure that the tape is being read accurately.

EQI,JIPMENT / APPARATUS IIWENTORY AND CIIECKLIST

ground cloth
water level indicator or interface probe

organic vaPors monitor (OVM)

field logbook or samPle data sheets

PROCEDTJRES

1. Place ground cloth next to well and stage all equipment on the cloth'

2. Remove the locking and protective covers'

3. sample the air in the well head for organic vapors using the ovM.

soP-?A, Fluid Level Measurenent in Monitoring tfells Page 1 of 2 Revision Date JanuarY 13, 1999
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4. Rinse the probe with a deionized or distilled water spray and wipe with a clean paper towel'

5. Lower the probe slowly down the well, wiping the tape with a damp paper towel as it is

lowered.

6. When the device indicates that the interface has been reached (usually by a tone or light) obtain

the depth measurement by aligning the tape with the surveyed reference point.

7. Record the measurement.

g. Obtain and record a second independent measurement within 0.01 ft. of the first measurement.

g. Rewind the probe from the well while wiping the tape with a damp paper towel'

10. Decontaminate the probe with a deionized or distilled water spray and paper towels or with an

Alconox solution, if necassarY.

WARNING:

DO NOT use solvents to clean a heavily oiled probe. soak the unit in trisodium phosphate or Alconox

overnight, if necessary.

RETERENCE

EPA, 1985, Practical Guide for Groundwater Sampling, EPA/60012-851104

EpA, 19g6, RCRA Ground Water Monitoring Technical Enforcement Guidance Document

usEpA/NWWA, lggg, Handbook of suggested Practices for the Design and Installation of Ground-

Water Monitoring Wells, EPA 600/40891034

USEpA. 1991. Compendium of ERT Groundwater Sampling Procedures. OSWER Directive 9360'4-

06.
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Monitoring WeU hrgtng Using Bailers

Environmental Decision Group, "tifllJftTm; 3
Date - January 13, 1999

LilVIITATION

Considerable discussion exists on ttre best technique for purging monitoring wells' Some researchers

have indicated that, under ceftain conditions, putging may not be required' Other researchers have

indicated that multiple well volumes (> > t;f weti bore waters should be removed prior to obtaining

any samples considered representative of the aquifer. This ltgdard Operating Procedure (SOP)

describes EDG's methodsior purging monitoring wells, and should apply to most sites' Alternative

techniques are possible, anO EbG froject Manager should consult an EDG Hydrogeologist or

Geochemist when warranted.

TTIEORY

When obtaining a groundwater sample it is critical ttrat the sample is representative of the water in the

formation being sampled. Water tfrat tras remained in the well casing for extended periods of time has

had the opporilnity io exchange gases with the atnosphere and react with well casing materials' This

stagnant water is not ,.pr"rentative of that in the aquifer and must be removed prior to sampling'

Purging is considered complete when the pH, electrical conductivity, and temperature have stabilized'

The definition of ,,stabilized" may depend upon site conditions and instrumentation. For example,

consecutive measurements within r0% of eich other may indicate stabilization. Measurements are

repeated for each well volume of water removed until the parameters have stabilized' If a well is

bailed dry before three casing volumes are removed, the well is sampled when the volume of water in

the well is sufficient.

SIJMIVIARY

prior to purging, all equipment is decontarninated and staged at the wellhead on a clean glound cloth'

The water level is ttren measured according to EDG soP 7A. The volume of water in the casing is

calculated by multiplying the height of thJwater column in the well by an appropriate conversion

factor.

The bailer is secured to an appropriate length of nylon rope or string and is lowered into the well'

when the bailer is fuli oi nuia, ii is carefutly retrieved so ttrat the lenglh of string does not drop on

unprotected ground and contaminate it. The bailer is then emptied of fluid into a calibrated bucket

until one casing volume is removed, or the well is dry. Afteieach volume of bore water is removed'

the pH, conductivity, and temperature are measured and recorded in a field notebook and/or data sheet'

Additional water is removed and the parameters are re-measured until ttrey stabilize within specified

limitations. After the parameters have stabilized, the well may be sampled'
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EQI,IIPMENT / APPARATUS IT\IVENTORY AND CHECKLIST

samPling Plan
PPE dictated by site health and safety plan

maps
field logbooks
data forms
indelible ink Pen

clean beakers or containers (see EDG SOP 7C)

bailer
nylon string
drop clottts, plastic sheeting, or Visqueen (or equivalent)

decontamination supplies (see EDG SOP 9 and 10)

PROCEDTJRES

1. Review sampling plan and healttt and safety plan.

2. Assemble gear inventory.

3. Place plastic sheeting (or equivalent) on the ground adjacent to the sampling point.

4. Place sampling gear on the sheeting.

5. Decontaminate gear (see EDG SOP 9 or 10).

6. Measure the depth to water (DTW) and total depth, if necessary according to EDG SOP 7A.

7. Calculate the casing volume; Calculate three casing volumes.

8. Secure the bailer to the nylon string. Be sure the string is knotted tightly to avoid loss of the

bailer in the well.

9. Slowly lower the bailer into the monitoring well. All actions should be completed slowly to

avoid turbidity. Avoid allowing the bailer to rest at the bottom of the well, as fine sediments

may be trapped and impede the ball valve.

10. Allow the bailer to fill with fluid.

1 l. Carefully raise the bailer such that the string is oriented over the plastic sheeting and does not

become iangled. Do not allow the string to drop to the unprotected ground and contaminate it.
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lz. Examine the bailer for evidence of a floating light, non-aqueous phase liquids (-NAPLs) or an

oil sheen. If present, do not sample the well'

13. Examine the bailer for evidence of a dense, non-aqueous phase liquids (DNAPLS).

14. Empty the bailer into the calibrated bucket'

15. Continue bailing until one casing volume is extracted or the monitoring well is dry.

16. If the well is bailed dry, allow to recover and sample'

17. After each volume is removed, obtain a sample in the beaker to measure pH, conductivity, and

rcmperarure (see EDG SOPs 5A, 58, and 5C)'

1g. Remove the additional well volume and repeat the measurements until the parameters have

stabilized. The stabilization criteria are:

pH: " Q.V2 pH units
Specific conductance; " l0 %

Temperature: " 0.1 oC

O 
19. Drum all purge water; if appropriate.

20. Sample the monitoring well (see EDG SOPs 78, 7C, and 7D)'

REFER-ENCE

EPA, 1985, Practical Guide for Groundwater Sampling, EPA/60012-851104

EpA, 19g6, RCRA Ground Water Monitoring Technical Enforcement Guidance Document

EPA/NWWA, 19g9, Handbook of Suggested Practices for the Design and Installation of Ground-

Water Monitoring Wells, EPA 600/4089/034

EPA, 1991, Compendium of ERT Groundwater sampling Procedures, oswER Directive 9360'4-

06

Driscoll, 1986. Groundwater and wells (Ihe Johnson Manual)
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EDG, INC. SAMPLING AND WELL STABILIZATION FORM

Inc. Project Name:
EDG, Inc. Project Number:

Well No.:Point (MP) Location:

Depth: (Below MP):

to Ground Water (Below MP):

E r"p ! suumersible Pump [ $addor Pump

Top of Screen Elevation:

Elo"oo"tt"ot"to#
tr 8.',"r T*" Q Tcflon Q Stainlcse stccl O pvc

O nes Ptastic O PVc O xoPr

Intake Or Bailer Set At 

- 

Feet Below MP

Type (if used):

ubing used For: ft Sampte coilection ! w"tt Devclopment/Fiold To6ts t1p"t ttt*"d:

of Water Remotd
From Wcll
(Gallonr)

Downhole Dissolved
Orygen

% mg/l

At Least-Well Bore Volumes W"t" E"""u# BSt S"tplltg

Comments:

[Commcnt3 meY continue oa brc-{

g :Vormslenerictrcllfonn

Witnessed BY:
Form ComPleted BY:
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Groundwater Sampling Using Bailers

Environmental Decision Group, Inc. SOP Number - 7 (C)
Revision Number - 2

Date - January 13, L999

TIIEORY

It is important for groundwater samples to be representative of groundwater conditions in situ.

This Standard Operating Procedure (SOP) describes methods for sampling groundwater from a well
with a bailer. The SOP will not address the sampling of nonaqueous phase liquids (NAPL) as floaters

(LNAPLs) or sinkers (DNAPLs) in groundwater.

STJMI\{ARY

A groundwater water sample is collected from a monitoring well by slowly lowering a clean ball check

bailer into the well water. Once full, the bailer is lifted from the well and the water is poured into the

necessary sample containers. Some of the equipment required to purge and measure the well water

parameters (e.g. pH and conductivity meters, filters, etc.) will also be a part of the well sampler's

inventory. Proper usage of these items is discussed in other EDG SOPs.

Aeration should be minimized when collecting the water in the bailer and when pouring the water into

the containers. Sample bottles may contain preservative depending on the expected holding times.

The samples should be stored in a chilled environment (about 4'C) while on the job site and during
shipment to the lab.

There are several different classes of bailers that may be selected for a job. The choice of a bailer

depends on the contaminants expected and the acceptable level of Qualtty Assurance (QA) for the

analytical results. Guidelines for selection of the proper bailer are provided in this SOP.

EQI,IIPMENT / APPARATUS INVENTORY AND CHECKLIST

sampling Plan
maps
field logbooks
data forms
PPE dictated by site healttt and safety plan

samPle containers
sample labels
sample chain of custody seals, if necessary

chain of custody forms
cooler(s) or carry - boxes
wet ice or blue ice, if necessary

decontamination supplies (see EDG SOP 9 and 10)

drop cloths, plastic sheeting, or Visqueen (or equivalent)
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paper towels
indelible ink pen

bailers
nylon rope or string
distilled water
pH, conductivity, and temperature meters (see EDG SOPs 5A' 58' and 5C)

drop cloths, plastic sheeting, or Visql-een^(or equivalent)

dec'ontamination supplies (see EDG SOP 9 and 10)

BAILER SELECTION

Typically, the same bailer that is used to purge the well before sampling may be used to extract a

sample. This bailer maY be:

1) disposable - used only for a single well purge and sample event and then disposed;

Z) deiicated - used onty at a singlJ well to purge and collect numerous sa'ples; or

3i transferable - used for purging and collecting samplas from several different wells'

Bailers can be ranked for the appropriate use based on the project needs, goals, and the contaminants

present. Below are guidelines that describe the various types of bailers, QA needs' advantages' and

disadvantages of each.

Teflon

Recommended uses and advantages:

. Highest eA; suitable where high detail/high sensitivity required with the lowest possible error

due to samPling bias.

. Where free-phase solvents are present or in water with high concentrations of dissolved

solvents.

. Hydrocarbons will not adsorb on surface of bailer, thus will not contribute to bias in analytical

results.

Disadvantages:

. Relatively exPensive

. Unnecessary for QA on normal detailed projects'

Stainless Steel

Recommended uses and advantages:
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o Similar QA as teflon for most substances.

. Easily cleaned for reuse in other wells, if required.

. Heavy, will sink quickly in high density, saline water.

Disadvantages:

' ExPensive

. May give interference for certain metals.

. May corrode after repeated use in saline water.

PVC - disposable

Recommended use and advantages:

. Bailer of choice for sampling on most normal detail projects. Appropriate for sampling

petroleum-fuel contaminated sites and collecting water with low quantities of solvents.

. Disposing of bailer after single use means that water will not be recontaminated by release at a

later sample event of adsorbed hydrocarbons on bailer PVC material.

. Inexpensive unit cost.

Disadvantages:

. Not to be used where there are high concentrations of aggressive solvents.

. The tendency for PVC to adsorb hydrocarbons may influence Qower) results where high

detail/high QA is required.

PVC - dedicated

Recommended use and advantages:

. Similar to the PVC - disposable bailer but usually a constructed of a slightly heavier gauged

PVC. Similar QA certainties.

. Inexpensive unit cost - the bailer is cheap and the cost of buying bailers for every sample event

is avoided.

Disadvantages:

o Similar to PVC - disposable, but repeated use will increase chances of release of tiny quantities
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ofhydrocarbonsfromthePVCmaterialbackintothewater'

PVC - transferable

Recommended use and advantages:

o Reconnaissance data.

. Bailer can be easily transported as a single piece of equipment.

.one-timeunitcostfornumeroussampleeventsonnumerouswells.

Disadvantages:

. Increased sample time and man-hour cost berause bailer must be ttroroughly cleaned after each

use.

. Difficult to thoroughly clean bailer; increased chance of transferring contamination from well

to well. The adsorbed hydrocarbons are almost impossible to remove entirely after repeated

use in peffoleum+ontarninated water'

PROCEDI.JRF,S

The water sample is collected after the well has been properly purged Gee EDG SOP 7B)' The data

collected prior to sampling will be the depth to water and water characteristic parameters such as pH,

TDS, and temperaturC. Bifore a sample is taken the data should show that these water parameters

have stabilized. The well head location will have been prepared for the sampling event during

purging.

1. Review sampling plan and health and safety plan'

2. Assemble sampling gear inventory'

3.Placeplasticsheeting(orequivalent)onthegroundadjacenttothesamplingpoint.

4. Place sampling gear on the sheeting'

5. Decontaminate gear (see EDG SOP 9 or 10)'

6. Assemble required laboratory sample jars' bonles' vials'

7. Mark labels wittr indelible ink. The most generic label should include the sample number and

confirmation of a preservative' See EDG SOPs 1A or 1B'

8. Attach labels to dry containers'
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9.

10.

ll.

14.

15.

t2.

13.

If necessary, prepare containers requiring preservative by adding the needed irmount as per

laboratory instructions. Care should be taken to avoid spilling acid or base preservative on

skin or clothes.

Prepare filtration method, if required (see EDG SOP 7D).

prepare bailer: If disposable, remove bailer from plastic bag and attach nylon rope or string.

If dedicated, detach old string and replace with new. Ensure ttrat bdl valve has free movement

and is functional.

Slowly lower the bailer into the monitoring well. AII actions should be completed slowly to

avoid narbidity. Do not allow the bailer to rest at the bottom of the well, as fine sediments

may be trapped and impede the ball valve.

Allow the bailer to fill with fluid.

Carefully raise the bailer such that the string is oriented over the plastic sheeting and does not

become tangled. Do not allow the string to drop to the unprotected ground and become

contaminated. While lifting, listen for water running out of the bailer due to an improper seal

on the ball valve. If a leak is present, lower the bailer back into the water and try removing it
again with a properly seated ball valve.

If volatile organic compounds (VOCJ) are the target analytes, slowly pour water from the

bottom of the bailer into the sample containers using the pour $be.

a. If 40 mt VOA vials are used, collect water in these first. Carefully pour water in the

vial until a prominent meniscus forms at the rim. Do not overf,rll the vial; this will
cause a loss ofpreservative.

b. Check the vial for bubbles adhering to the sides. If present, tap the side of the vial

slightly with finger.

c. Place the teflon-lined cap over the mouth of the vial and tightly screw it into place.

d. Perform a final check for bubbles by tapping it firmly against a soft object, such as an

arm. Hold the vial upsidedown to check for bubbles that may have been jarred loose.

If air bubbles are present, the vial must be opened and refilled as explained in the

steps above.

NOTE: Do not use a presenative when sampling water containing dissolved carbonate or other

reactive compounds. Gas will be generated by the mixture of water and acid.

16. If VOCS are not the target analytes, slowly pour water from the top of the bailer into the

sample containers. Splashing or spillage should be minimized. Use EDG SOP 7D if filtering

the sample is necessary.
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17. complete the chain of custody form, indicating what analyses are necessary for each sample'

See EDG SOP I for chain of custody requirements'

18. Complete the field logbooks and the field forms, as required in the sampling plan'

19. pack the samples to meet united states' Department of Transportation @oT) and any courier

requirements. R.f"t to EDG SOP I for DoT and Federal Express requirements'

20. Remove all sampling refuse from the sampling site'

NOTE: For organics and other analytes with 7 to 14 day holding limes, it is advisable to ship

the waier samples in sealed, iced coolers to ttre lab every 2 to 3 days. Check if the

shipper allowi wet ice in the containers during shipment.

REFERENCE

NWWA/USEPA. 19g6. RCRA Ground water Monitoring Technical Enforcement Guidance

Document. TEGD. USEPA-NWWA, Dublin, OH'

USEpA. 1991. Compendium of ERT Groundwater Sampling Procedures. OSWER Directive 9360'4-

06. USDOC-NTIS, SPringfield' VA'

USEPA. 1985. Practical Guide for Groundwater Sampling .EPA!6OO12-85/104' USDOC-NTIS'

SPringfield, VA.
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LIMITATION

use of field filtration techniques is best performed after considering project objectives and groundwater

geochemistry. Do not filter water for volatile organic analyses.without consulting with a EDG

6eochemistbr Oata Validator prior to use of field filtering equipment'

THFORY

Monitoring well construction can damage its host formation. This damage can lead to the introduction

of suspended particulates into the well casing. These particulaje.s, if incorporated into a groundwater

sample sent for laboratory analysis, can bias-resulting data high' This bias results from the attraction

of many environmental hydrophobic pollutants to these suspended particulates. Alternatively,

suspended particulates can diiectly elevate concentrations o1measuied metals due to the introduction of

naturally occurring metals into ttri sample. Filtration allows removal of these particulates and results

in unbiased analytical data that is more representative of gtoundwater chemistry in situ'

STJMMARY

This Standard operating procedure (soP) describes the methods for filtering groundwater samples'

Once a determination fris Ueen madeto field filter groundwater samples, the constituenS of concern

and filtering equipment may be selected as follows:

. semivolatile target analytes - stainless steel filter with dedicated teflon nrbing

. metals analyses-- acrylic filter housing with reusable tubing

r F€r'oval of sgspendei particulateslco'ttoios analysis - filter with 0.45 micron mesh size

. removal of cotioiOs - series of filters with 0.1 or 0.05 micron mesh size

Severaltypesofhardwareareavailableforuse.Theseinclude:

. syringe injectors

. hand oPerated PumPs and vessels

r perittattit pump with a tabletop filter housing

. in-line filters for use with well pumps

A syringe injector produces small quantities of filtrate, whereas a peristaltic pump rapidly produces

irg"qu--,ities of htt .t". ln-line filters are designed for use with in-place well pumps'

Groundwater Sample Collection - Filtering

EnvironmentalDecisionGroup,Inc.SoPNumber-7(D)
RevisionNumber- 1- 1

Date - April 17, 1998
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EQIIIPMENT / APPARATUS IIWENTORY AND CIIECKLIST

collected groundwater sample, approximately twice the volume required for analysis

(see EDG SOPs 7A through 7C)

1.0 micron membrane filter (for titot"A sate [CA or FL] regulatory considerations)'

or
0.45 micron membrane filter (for USEPA regulatory considerations), or

0.10 or 0.05 micron membrane filter (for dissolved aqueous geochemistry)

sample pumP or bailer
sample containers

acrylic or stainless steel filter housing

teflon tubing, dedicated, if appropriate

reusable plastic nrbing, if appropriate

peristaltic pumP, if aPProPriate

manufactuier's directions for use of the filtering apparatus

sampling plan
field logbooks / data forms

PPE dictated by site health and safety plan

decontamination supplies (see EDG SOP 9 and 10)

drop cloths, plastiJJtreeting, or Visqueen (or equivalent)

Paper towels
indelible ink Pen

PROCDI.]RES

1. Review sampling plan and health and safety plan'

2.Decontaminatefilteringequipment(seeEDGSoP9orl0).

3. Place plastic sheeting (or equivalent) on the ground adjacent to the sampling point'

4. Place filtering equipment on the sheeting'

5. Complete well evacuation and sampling procedures (see EDG SOPs 7A through 7C)'

6. Proceed with sampling collection as described in sampling plan.

7. collect the groundwater for filtration in a clean container, such as a bucket or large teflon

bottle. Obtai; afproximatety twice the volume required for analysis. DO NoT PRESER\IE

TIIE GROI,'NDWATER PRIOR TO FILTRATION.

8. Assemble the filtering equipment according to the manufacturer's specifications' connect the

filteringequipmenttoapowersource'suchasacarbattery,ifnecessary.
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g. pump the collected groundwater from its original container through the filter' Discard the frrst

50 % ofthe samplel Collect the remaining fittered water in a clean sample container, where

the final volume is sufficient for the laboratory's needs. It is best if the sample is filtered as

soon as Possible after collection'

l0' Add the appropriate preservative to the filtered sample, if necessary.

11. Place the lid on the sample container and tighten' Attach label to container'

12. complete the field logbooks and the field forms, as required in the sampling plan'

13. pack the samples to meet united states' Department of Transportation (DOT) and any courier

requirements. R"t , to EDG SoP 1A ana ig for DOT and Federal Express requirements'

14. Remove all sampling refuse from the sampling site'

RETtsRENCE

Backhus, D. A., et al., 1993, Sampling colloids and colloid - Associated contaminans in Ground

Water, Groundwater 31, P. 466'479'

O EPA, 1985, Practical Guide for Groundwater Sampling, EPA/600 12-851104

EPA, 1986, RCRA Ground water Monitoring Technical Enforcement Guidance Document

EpA, 1990, Colloidal - Facilitated Transport of Inorganic Contaminants in Ground Water: Part I'

Sampling Considerations, EPA/600/M-90/023
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Decontamination for High concentration Materials

Environmental Decision Group, Inc. SOP Number - 9
Revision Number - I

Date - January 13,1999

WARNING

This Sop is intended for decontamination of sampling gear and supplies used at work sites impacted

with chemicals in high concentration. It may be preferable to dedicate gear to the project, rather than

follow this extensive decontamination procedure.

This Sop will not replace project specific judgment when selecting decontamination media for

chemicals in high concentrations. consultation wi0r corporate Healttr and Safety personnel, chemists,

and even local medical emergency personnel should be performed prior to any commifinent to a

decontamination media. n aaoition, proper consideration for personal healttl and safety should be

taken when decontaminating gear impacted with high concentration materials.

TIIEORY

prevention or reduction of cross-contamination from high concentration chemical materials (such as

neat, or pure, 1,1,1-trichloroethane; creosote sludge; waste Petroleum; or spent cyanide salts) is a

critical function at any work site involving these materials. Any chemical, when in high concentrations

(such as ) | Vo.y*idr salts), may have correspondingly high potential impacts to human health'

3iril*ty, chemicals present on a work-site in high concentrations (such as soils saturated with

creosote at S %) can readily cross-contaminate otherwise clean environmental samples. Sample cross -

contamination can lead to erroneous observations of the extent of chemical impacts.

SIJMMARY

Most chemicals can be readily removed from non-porous surfaces, by selecting the decontamination

media or method appropriate for the contaminant type. For example, organic tars may be removed if
they are miscible *ittr No. 2 diesel fuel. Dioxin contaminated ashes can be easily removed by a water-

based mild soap solution. The selection of decontamination media for projects involving high

concentration materials should be made only after consultation with a heal0l and safety professional,

chemist, and (if necessary) appropriate regulaory agencies'

EQTIIPMENT / APPARATUS Ir{\mNToRY AI\D CIIECKLIST

Work Plan/SamPling Plan

soP-g, Decontanination for High concentration Materlals Page 1 of 3 Revision Date January 13, 1999
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maps
field logbooks
data forms
PPE dictated by site health and safety plan

camera and film, if necessary

decontamination media (see suggested media, Table I below, select more than one if
appropriate)

Table I

x These reagents may invoke RCRA waste disposal regulations.

drop cloths, plastic sheeting, or Visqueen (or equivalent)
paper towels
scrub brushes, if necessary

clean spritzer bottles
pans or tubs to collect washes and rinsates

drums for storage of washes and rinsates (see EDG SOP 17)

sop-9, Decontanination for High Concentraiion Matellals Page 2 of 3 Revislon Date .tanuary 13, 1999

D
Dust or oil saturated soil A strong aqueous soap solution using quaternary

ammonium sulfate or trisodium phosphate, or
equivalent

! Heaw metals l0 % nitric acid in aqu@us solution*

D
Organic sludges

API separator sludge
Bunker C
Coal tars

Die,sel

Hexane; pesticide grade*
Methanol; pesticide grade*

I
Creosotes
Phenols

Cresylic acid
Pentachloroohenol

Sodium bicarbonate and a strong aqueous soap

solution using quaternary ammonium sulfate or
trisodium phosphate, or equivalent

! Cyanide sdts Basic (pH > 10) aqueous solution with trisodium
ohosphate and sodium hwochlorite

D Polychlorinated
biphenyls

Hexanex
Methanolx

A strong aqueous soap solution using quaternary

ammonium sulfate or trisodium phosphate, or
eouivalent

D Dehvdrated residues Hieh pressure steam or water wash

o
General A strong aqueous soap solution using quaternary

ammonium sulfate or trisodium phosphate, or
eouivalent
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swipe sample kits, if necessary

blank reagent test waters, ifnecessary

trash drum
wash tubs or buckets, if necessarY

p*Uf, tap water, eitier from a water supply spigot or on-site storage tank

trash bags
pH or starch iodide paper, if necessary

PROCEDI.JRES

1.

2.
3.
4.
5.

6.

Review sampling ptan and health and safety plan'

Assemble gear inventory.
pt"p*r a iasfr hrb o^pt.ytt of tap water and the decontamination media'

Prepare a rinse nrb of taP water.

wash equipment with eittrer the brisfled bnrshes or the high pressure wash' until all visible

expressi-ons of contamination are removed'

Change the wash water frequently, whenwer it appears dirry' Use pH or starch iodide papers

io tno"ni ot the effectivenesJ of caustic or hlpochlorite solutions'

Rinse three times with tap water.

Rinse three times with deionized water, using a spritzer bottle'

As dictated by the Work Plan:

a. rinse with 10 % nitric acid, or

b. rinse with pesticide grade hexane or methanol

c. Air dry thJ sampling gear if hexane or methanol is used

d. Rinse three times wittr deionized water, using a spritzer bottle

Allow sampling tools to air dry, if water contents at- i.pott'ot in any solids Ttly:it'
If the equipment is to be stored prior to next use, wrap in food grade PaPer, polyethylene, or

aluminum foil.
If the work Plan dictates, generate equipment or rinse blanks at the sampling site, immediately

prior to acquisition or the environmental sample'

7.
8.

9.

10.
11.

t2.

REFERENCE(S)

usEPA, 1991, Compendium of ERT Soil Sampling and Surface Geophysics Procedures' Interim Final'

OSWER Directive 9360.442, SOP # 2006
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Decontamination for Low concentration Materials

Environmental Decision Group, Inc' SOP Number - 10- 
Revision Number - 2

Date - January 13,1999

fiIEORY

This Sop describes methods used for preventing, or reducing, cross-contamination during

so1/water/w.r,, ,u*ffi fioc.dur.r. prevention or minimization of cross-contamination is critical

for preventing n,.*uiroirn, ,rro, (bias) into sampling results, and for protecting the health and safety

of sampling personnel. These methods are effective ior decontamination of sampling gear and supplies

used at work sites impacted with de minimts levels of contanination. Although it may be preferable to

dedicate sampling gear to the project, de minimis, or low, concentrations of contamination are readily

amenable to itst, Jtfe"tive, decontamination techniques'

This soP is appropriate for hand augers, triers, thin walled nrbe samplers, split spoolls' shelby tubes'

water bailers, gtasi flrbes, coLIwAsAS, and similar sampling devices.

ST,'MMARY

contaminants can be physically removed from sampling equipment, or chemically neutralized and/or

deactivated. Physical remou.t ,* involve abrasive or non-abrasive methods coupled with

solubilization/emulsification of the contamio*i. rnr choice of solvent or neutralization agent (i'e'

water + detergent, or an organic solvent such as hexane) is made based on the nature of the

contaminant. Table I proviied in this soP facilitates method selection'

EQLJTPMENT / APPARATUS IIWENTORY AI{D CHECKLTST

work Plan/samPling Plan
maps

field logbooks
data forms
PPE dictated by site health and safety plan

camera and film, if necessarY

il;;,*ri;ation meaia (see suggested media, Table 1 below, select more than one if

apProPriate)

soP-lo, Decontanination fo! Low concentration Materials Page I of 3 R€vision Date 13 JanuarY, 1999
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Table I

These reagents may invoke RCRA waste disposd regulations'

drop cloths, plastic sheeting, or Visqueen (or equivalent)

paPer towels
scrub brushes, if necessary

clean spritzer bottles
pans or tubs to collect washes and rinsates

O*ts for storage of washes and rinsates (see EDG SOP 1?

swipe sample kits, if necessary

blank reagent test waters, ifnecessary

trash drum
wash tubs or buckets, ifnecessary
pogble tap water, either from a water supply spigot or on-site storage tank

trash bags

*

t.
2.
3.
4.
5.

6.

PROCH)I.'RES

Review sampling plan and health and safety plan'

Assemble gear inventory.
Prepare a wastr tub or sprayer of tap water and the decontamination media'

Prepare a rinse tub of taP water.

Wash equipment wittr either the bristled brushes or the high pressure wash, until all visible

expressions of contamination are removed.

Ctrange the wash water frequently, whenever it appears dtrty'

Rinse three times with tap water.

Rinse three times with deionized water, using a spritzer bottle.

As dictated by the workPlan:

7.
8.

9.

SOP-10, Decontanination for Lot' concentration Matelials Page 2 of 3 Revition Date 13 January, 1999
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a. rinse with l0 % nitric acid, or
b. rinse with pesticide grade hexane or methanol

c. Air dry the sampling gear if hexane or methanol is used

d. Rinse three times with deionized water, using a spritzer bottle
10. Allow sampling tools to air dry, if water contents are important in any solids analysis.

11. If the equipment is to be stored prior to use, wrap in food grade paper, polyethylene, or
aluminum foil.

12. If the workplan dictates, generate equipment or rinse blanks at the sampling site, immediately
prior to acquisition or the environmental sample.

REFERENCE(S)

USEPA, 1991, Compendium of ERT Soil Sampling and Surface Geophysics Procedures, Interim Final,
OSWER Directive 9360.442, SOP # 2006
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Headspace Soil Screening Using PID

Environmental Decision Group, Inc' SOP Number - 30(A)
Revision Number - 2

Date - October 14, 1999

- This Sop has been modified to meet site specific conditions. The modifications are detailed as an

attachment to this Work Plan'

TIIEORY

This standard operating procedure (sop) describes mettrods for conducting screening of soils either in place

or using headspace *"tioo. Tools needed for field screening soils include using a hand-operated

Photoionization Detector (PID) or Flame tonization Detectoi(FlO) of choice' This soil field screening

method was developed to provide consistency and reliability of results when using PID/FID equipment'

SI]MMARY

There are nvo main techniques for gathering and detecting volatile organic contaminants (vocs) using a

pID or FID. The most cornmon pfn neto soil screening technique is direct reading from the instrument'

The direct rcading method is used primarify as u grn ril screenile technique for-ambient detectable volatile

organics present at tne frestrty .*por.d ,urtu.t of i'soil sample. This technique shows if a contaminant is

presenr or not, uut ooes not liur u very reliable or repeatabG vohtile organic concentration readings based

on air and soil temperature, and local air currents'

A more reliable field screening procedure is the headspace technique' The twg plPular- and accepted

headspace techniques used ar! ttre iar method or the zio-rock bageie method. Bottr methods give reliable

voc concentration readings tom soil sampG wtren conoucted in a consistent numner. Both headspace

mettrods rely on sampling the ambient air from a soil sample which has been sealed or trapped in a zip-lock

bag or foil/plastic- 
"ourrEd 

i*. The readings can vary from sample to sample based on soil type' soil

handling, outside or ambient air temperatures and typeG) of volatile contamirumts expected'

EQI.IIPMENT/APPARATUSINVENTORYANDCIIECKLIST

field logbook
Screening device (PID/FID)

instrument calibration gas and logbook

"".t*, 
PID/FID electr6n/volt eV (10.2 eV) lanrp range for volatiles

resealable plastic zip-lock bags, as necessary

indelible ink Pens
dedicatedordisposableplastic/stainlesssteelsarrrplingequipment

sOP 3O-A, HeadsPace soil Screening Page 1 of 3 Revision DaLe octobe! l'4' 1999
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PROCEDI.JRES

1. Review sampling plan and health and safety plan'

2.Assemblesamplinggearinventoryanddecontaminate,aswarranted.

3. Mark all sampling locations according to the sampling plan'

4. soil samples collected during drilling actions should b-e from a split-spoon, or eqrrivnlsnt continuous

drilling equipment. Representative Joil samples may be collected directly from drill auger flights

only if auger is pulled from a known depth and notiotated. Other sample collection methods such

^ iit 
_rpiinc trand operatd sampling tools are also acceptable.

5. Collect soil sample using specified technique'

6. JAR: Half-fill 1 clean, 16 ounce glass jar with soil sample and cover mouttt of ju wittr doubled

aluminumfoil,andscrewopen-ringcaponjartosecurefoil'
BAGGIE: Half-fill 1 new, 16 ounce plastic zip-lock baggie with soil sample and

comPletelY close the ziP-lock'

7 . Agitate the soil sample in the jar or baggie for at minimum of 30 seconds'

JAR: Allow 10 to 15 minutes for headspace volatiles to develop within a heated vehicle or

building. Jars can be placed in a bath of water heated to a specified ternPerature'

BAGGIE: Allow no more than I minute for headspace to develop within a heated vehicle or

building. A shorter time is needed for headspace to develop because organic vapors will

eventually be adsorbed onto the surface of ttre plastic baggie, thereby reducing the actual

organic vapor concentrations.

JAR: Quickly insert the PID/FID sampling probe into-ttre alululum foil and record ttre maximum

PID/FID meter response (should be within the first 3 to 10 seconds)'

BAGGIE: Quickly insert the PID/FID sampling probe into th9 
.side 

of ttre plastic baggie and record

the maximum PID/FID meter response (should be within the first 3 to 10 seconds).

Continued screening of sample may give inatic meter responses due to relative high organic vapor

concentrations and elevated headspace moisture'

Record headspace reading (Jar or Baggie)'

use only new Baggies or new/cleaned jars for subsequent screened samples'

PID/FID instruments must be calibrated, checked and/or adjusted daily and recorded in equipment

log book.

Anv deviation from these procedures must be noted and a basis stated for deviation'

8.

9.

10.

11.

12.

13.

SoP 3O-A, Headspace SoiI Screenlng Page 2 of 3 Revision DaLe october 14r 1999
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REFERENCE

South Dakota Department of Environment and Natural Resources, Groundwater Qualiry Program,

Handbook for investigation and Corrective Action Requiremens For Discharges From Storage Tanks,

Piping Systems and Other Spills, July 1994.

l4.ASTM D 1586 - 84, Standard Method for Penetration Test and Split Barrel Sampling of Soils

ASTM D 1587 - 83, Standard Practice for Thin - Walled Tube Sampling of Soils

ASTM D 1452 - 80, Standard Practice for Soil Investigation and Sampling by Auger Borings

SoP 30-A, Headspace Soil screenj-ng Revision Date october 14, 1999
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Monitor Well Construction

Environmental Decision Group, Inc. SOP Number - 64'
Revision Number - 3

Date - January L3, L999

TIIEORY

The primary objective of a monitoring well is o provide an access point for measuring gtoundwater levels

and to permit procurement of gtoundwater samples ttrat accurately represent in-sinr groundwater conditions

at the specific point of sampling. The constnrction mafierials and their proper installation have a direct

impact on the quallty of samples and water levels represented by the monitoring well. It is necessary to have

a thorough knowledge of the diverse q/pes of materials and techniques used in monioring well construction.

ST]MI\,TARY

Monitoring well constnrction should be undertaken with minimum disurbance to native soils. The

construction materials should be compatible with the anticipated geological and chemical environment.

length and placement of the well screen should allow for flucnrating water levels within the formation.

monitoring well should be completed within the desired zone and sealed to allow for the collection of
representative water quality samples.

PROCEDT]RES

Clear utilities with proper 4gencies

Assemble gear

Identiff proposed well location

Review H&S plan and workplan

Well boring: Each boring will be advanced by 8-inch diameter OD, 4.25-inch ID hollow stem auger'

No drilling fluids will be used. Auger flights and downhole prpe will be connected without petrolzum-

based joint compound. Soil samples for laboraory analysis and field obsenration will be colleaed by

split spoon. If cobbles or concrete cause auger refusal at depth, the drilling will convert to an ODEX

system that creates a 4.5-inch hole for the remainder of the boring.

Well irstallation:

Each well will be constructed with schedule 40, 2-inch, PVC casing pipe and .010 slot screen if
DNAPL is not present. Stainless Steel will be used for locations with DNAPL. When the design of
the well completion is to sarrple the op of ttre unconfined aquifer, a lGfoot screen will be set to

extend at least 2 feet of the screen above the curent static water table. Deep wells screened below

The
The
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the static water table will be completed with 5 foot screens. The bofom of each screen will be

capped with a Ginch sump plug. All casing pipe and scr@n will be assembled using threaded

connections without binder or cement. If the wells are completed within the hollow stem augers, no

centralizers will be used.

Annulus Packing - After a well casing and screen is set. The annulus will be filled for 2 feet above

the screen with 10/20 or equivalent quartz sand filter pack. The filling will be poured between the

auger and the casing and screen, and the auger will be slowly raised o allow the entire boring to fill
with settling sand. About 2-inches of fine sand will be added to the top of the filter pack. The

arnount of filter pack may have to be modified when the water table is within I to 3 feet of the

ground surface in order to permit an adequate bentonite seal. A 2-foot thick seal of hydrated

benonite chips will be seJ over the packing. The remaining fill to the frost zone (about 1 foot deep)

will consist of neat cement.

Wellhead: Each well esing mmplaed above ground will have a protective ssing cemented in
place. If a water resistant drive.over vault (ground-flush mount) is necessary, it will be cemented in
place around ttre top of the well casing. A 4' diameter by 4' thick circular concrete pad will be

constructed around the well irsallation. The top of the well casing will be set with concrete for at

least a foot below the surface. The casing will be secured with a Jalug locking water seal cap. The

protective pipe will have a locked cap and well identification. The drainage and venting

characteristics of the wellhead completion will be as indicated on the diagram.

SOP-6A, Monito! l{ell Construction Page 2 of 2 Revision Date January 13, 1999
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Monitoring Well Development

Environmental Decision Group, Inc. SOP Number - 6 (B)
Revision Number - 1

Date - April 17, 1998

tr This SOP has been modified to meet site specific conditions. The modifications are detailed in
of the Work Plan.

TIIEORY

Groundwater samples must be as representative as possible of aquifer groundwater conditions.
Installation of groundwater monitoring wells disturbs the wells' host formation. The purpose of
monitoring well development is to restore, as much as is practical, nearby formation conditions to the
original condition.

Well development ensures removal of fines from the vicinity of the well screen and restores the
natural hydraulic conductivity of the formation. This allows free flow of water from the formation into
the well and also reduces the rurbidity of the water during sampling events. Turbidity reduction is
critical, because sampling of improperly developed turbid wells can bias analytical results.

SIIIVIMARY

In general, the well should be developed shortly after it is drilled to remove fines produced during
drilling. A variety of techniques are available for development: bailing, surge block, over-pumping,
and jetting with water or air. Each technique creates reversals and surges in groundwater flow to
remove bridging by particles.

Formation waters should be used for developing the well. In low-yielding formations, an outside
source of water may sometimes be introduced into the well to facilitate development. It is essential
that at least five times the amount of water added to the well be produced back from the well in order
to ensure that all added water is removed from the formation.

EQUIPMENT / APPARATUS II{VENTORY AND CIIECKLIST

field logbooks
PPE dictated by site health and safety plan
water level meter
pH meter
thermometer
conductivity meter
PPE and monitoring equipment as required by the site health and safety plan

SOP-6B, Monitoring Well Development Page I of 3 Revision Date October 14. 1999
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containers to hold development water (if necessary)

Well Development Techniques and Options

PROCEDI.JRES

1. Review health and safetY Plan.

2. Assemble gear inventorY.

3. Decontaminate all gear that is anticipated to be in contact with the well bore water (see EDG

SOP 9 or 10).

4. Unlock well, if necessary.

5. Conduct initial or continuous air monitoring if required by health and safety plan.

6. Measure and record Depth to Water (DTW) and Total Depth (TD) if required' (see EDG SOP

7A,78, and 7C).

7. Obtain a sample, and measure initial pH, conductivity and temperature see EDG SOP 74, 7B,

and 7C.

.....,.iMsth0d
' 'Pluses/,Minuses

Bailing Agitates groundwater, achieves

rinsing/cleaning of new well
Easy, no specialized gear

needed / may not develop wells
in fine grained formations due

to inadequate forces

Surge block Causes surges of formation waters

back and forth through sand Pack

Effective for difficult to
develop wells / requires sPecial

tools, decontamination is
critical

Water jetting Effectively removes large

quantities of fines from well
Effective for difficult to

develop wells / requires sPecial

tool, can introduce or dilute
formation contamination, can

be messv

Air jetting Effectively removes large
quantities of fines from well

Effective for difficult to
develop wells / requires sPecial

tool. can be messY
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8. Note initial color, clarity and odor of the water. DO NOT intentionally smell samples.

g. Develop well until water is clear and free from sediment. (NOTE: If the water does not clear

sufficiently, it will be necessary to use a decision chart for turbid groundwater samples, such

as Figure 3-4 of the EPA RCRA Technical Enforcement Guidance Document, when returning

to sample the well.

10. Develop well until a minimum of three consecutive field measurements of temperature, pH, and

conductivity have been stabalized within l0 percent.

11. Containerize development waters if appropriate, for later disposal.

12. Note final pH, temperature, conductivity, color, clarity and odor of the water sample.

13. Record method of development and any problems encountered in the field logbook.

14. Remove all sampling refuse from the site.

REFERENCE

Barcelona, M. J. et al., 1985, Practical Guide for Ground - Water Sampling, EPAl600l2-85/104

USEPA, 1987, RCRA Ground-water Monitoring Technical Enforcement Guidance Document;

USEPA Office of Waste Programs Enforcement, Office of Solid Waste and Emergency

Response, September 1986, 208 PP.

USEPA, Compendium of ERT groundwater sampling procedures, Interim Final; Office of Emergency

and Remedial Response, OSWER Directive 9360.4-06, January 1991, SOP #2156'

USEPA and NWWA, 1989, Handbook of Suggested Practices for the Design and Installation of
Ground-Water Monitoring Wells, EPA 600/4-89 | 034.
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Field Testing - Oxidation Reduction Potential (ORP)

Environmental Decision Group, Inc. SOP Number - 5 (E)
Revision Number - I

Date - April 1998

O)ilDATION - RMUCTION POTENTIAL

PRINCIPLE

The Oxidation - Reduction Potential (ORP) measurement establishes the ratio of oxidants and
reductants prevailing within a solution of water or waste water. The measurement is commonly
referred to as the redox potential. The measurement is non-specific in contrast, for example, to the pH
measurement. The electrode pair senses the prevailing net potential of a solution. By this
measurement, the ability to oxidize or reduce species in the solution may be determined.

This method covers the apparaos and procedure for the electrometric measurement of oxidation-
reduction potential in water. It does not deal with the manner in which the solutions are prepared, or
the theoretical interpretation of the oxidation-reduction potentid for any given system. The method
described has been designed for the routine measurement of oxidation-reduction potential which is
reported as EMF, Eh or ORP.

INTBRFERENCES

1. The ORP electrodes measure nearly all aqueous solutions and in general are not subject to solution
interferences from color, turbidity, coloidal matter, and suspended matter.

2. The ORP of an aqueous solution is sensitive to change in temperature of the solution, but
temperature correction is rarely done due to its minimal effect and complex reactions.
Temperature corrections are usually applied only when it is desired to relate the ORP to the
activity of an ion in the solution.

3. The ORP of an aqueous solution is sensitive to pH variations since most oxidation - reduction
reactions involve either hydrogen or hydroxyl ions. The ORP varies inversely as the pH; that is,
the ORP increases with an increase in hydrogen ion and decreases with an increase in hydroryl
ions.

4. Reproducible oxidation - reduction potentials cannot be obtained for chemical systems that are not
reversible. The measurement of end point potential in oxidation - reduction titration is sometimes
of this type.

5. If the metallic portion of the ORP electrode is spongelike, materials may be absorbed from
solutions which are not washed away, even by repeated rinsing. In such cases, the electrode may

exhibit a memory effect, particularly if it is desired to detect a relatively low concentration of a
particular species immediately after a measurement has been made in a relatively concentrated

solution. A brightly polished metal electrode surface is required for accurate measurements.

SOP-5E.FicldTcstirg-OtidationRcductionPotcntial(ORP) Prgelof6 RadsionDatc Jouery 13, 1999
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6. The ORP resulting from interactions among several chemical systems present in mixed solutions

may not be assignable to any single chemical.

APPARATUS

1. Meter - Most laboratory pH meters can be used for mqnurements of ORP by substitution of an

appropriate set of electrodes and meter scale. The choice will depend on the accuracy desired in

the determination.

2. Reference Electrode - A calomel, silver-silver chloride, or other reference electrode of constant

potentid can be used. If a saturated calomel electrode is used, some potassium chloride crystals

must be contained in the sanrrated potassium chloride solution. If the reference electrode is of the

flowing junction type, the design of the electrode must permit a fresh liquid junction to be formed

between the solution of potassium chloride and the standard or the test solution. The electrode

design must also allow traces of solution to be washed from the outer surfaces of the electrodes.

To ensure the desired slow outward flow of the reference-electrode solution, the solution pressure

inside the liquid junction should be somewhat in excess of that outside the junction. In
nonpressurized applications this requirement can be met by maintaining the inside solution level

higher than the outside solution level. If the reference electrode is the nonflowing junction t'?e,
these outward flow and pressurization considerations do not apply.

3. Oxidation - Reduction Electrode - A noble metal is used in the construction of oxidation-reduction

electrodes. The most common metals employed are: platinum, gold and silver. It is important to

select a metal that is not anacked by the test solution. The construction of the electrode shall be

such ttrat only the noble metal comes in contact with the test solution. The area of the noble metal

in contact with the test solution should be approximately 1 sq. cm. Often the reference and ORP

electrode are combined into a single probe unit.

4. Electrode Assembly - Conventional electrode holder or support can be employed for laboratory

measurements. There are many different styles of electrode holders for various process

applications such as mqnurements in an open tank, process pipe line, pressure vessel, or a high

pressure sample line.

REAGENTS

Reagent grade chemicals should be used in all tess. Unless otherwise indicated, all reagents should

conform to the specifications of the Committee on Analyticd Reagens of the American Chemical

Society where such specifications are available. O*ter grades may be used, provided it is first
ascertained the reagent is of sufficiently high punty to permit use without lessening the accuracy of the

determination.

1. Chromic Acid Cleaning Solution - Dissolve about 59. of potassium dichromate (KrCrOt) in 500

ml. of concentrated sulfuric acid (HrSOn).

2. Detergent. Use any commercially available 'low-suds' liquid or solid detergent.
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3. Nitric-Acid Solution (1+ l). - Mix equal volumes of concentrated nitric acid (HNOJ and water.

4. Standard Redox Solutions.

A. Ferrous-Ferric Solution. Dissolve 39.21g. of ferrous ammonium sulfate (Fe (NH) SOJ

6HrO), 48.229. of ferric ammonium sulfate (FeNH4(SOJ2LZH1O) and56.2 ml. Sulfuric
acid (H2SOa) in water and dilute to one liter. The ferrous - ferric solution is reasonably

stable solution with a predictable oxidation-reduction potentid. The following table

represents the potential ofthe platinum electrode for various reference electrodes at2ioC
standard solution.

Reference Electrode ORP.(mv)

Hg,Hg2Clrsat'd KCI 430

Ag, AgCl, 1.00 M. KCI 439

Ag, AgCl, 4.00 M. KCI 475

Ag, AgCl, sat'd KCI 476

Pt, Hr@-l), H(a=l) 675

B. Zobell Solution Dissolve O.gggpotassium ferricyanide,1.27g potassium ferrocyanide and

7.r,6g potassium chloride in water and dilute to one liter.

Reference Electrode ORP.(mv)
Ag, AgCl, sat'd KCI 185

C. Ouinhydrone Saturated Solution. Prepare a saturated solution of. The solution should have

undissolved quinhydrone floating on the quinhydrone surface.

Reference Electrode ORP.(mv)
Ag, AgCl, satrd KcL Q23)

5. Aqua Regia. - Mix I part of concentrated nitric acid (HNOr) with 4 parts of concentrated

hydrochloric acid (HCl). It is recommended ttrat only enough solution be prepared for your

immediate requirements and the solution not used be discarded.

PROCEDTJRE

After the assembly has been checked for sensitivity or standaxdized, wash the electrodes with three

changes of water or by means of a flowing stream from a wash bottle. Place the sample in a clean

glass beaker or sample cup and insert the electrode(s). Provide adequate agitation throughout the

SOP-5E, Ficld Tcsting - Oxidation Rcduaion Potcntid (ORP) Page 3 of 5 RwirionDetc J$ulrY 13, 1999
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measurement period. Read the millivolt potential of the solution allowing sufficient time for the system

to stabilize. Measure successive portions of the sample until readings on two successive portions differ

by no more than l0 millivolts. A system that is very slow to stabilize probably will not yield a

meaningful ORP.

CALCTJLATION

l. If the meter is calibrated in millivols, read the oxidation-reduction potential directly from the

meter scale. This ORP potential is related to the reference electrode used in the measurement.

2. Calculate the oxidation-reduction potential of the sample, in millivolts, referred to the hydrogen

scale as follows:

Eh=Eu* E*.

Where:
Eh : Oxidation-Reduction Potential in millivolts, referred to the

hydrogen scale.

Eou. = Obsenred Oxidation-Reduction Potential, in millivolts of the noble metal-

reference electrode employed.

E*r : Observed Oxidation-Reduction Potential, in millivolts, of the reference

electrode as related to the hydrogen electrodes.

NOTES

1. Before using electronic qrye meters, allow adequate warm-up time.

2. VeriS the sensitivity of the electrodes by noting the change in millivolt reading

when the pH of ttre test solution is altered. The ORP will increase when the pH of
the test solution decreases; likewise, the ORP will decrease if the test solution pH

is increased. Place the sample in a clean glass beaker and agitate the sample.

Insert the electrodes and note the ORP. Add a small amount of a dilute sodium

hydroxide solution and note the value of the ORP. If ttle ORP drops sharply when

the caustic is added, the electrodes are sensitive and operating properly. If the

ORP increases sharply when the caustic is added, the polarity is reversed and must

be corrected as in manufacturer's instructiorrs. If the ORP does not respond as

above when the caustic is added, the electrodes should be cleaned.

3. Checking the response of the electrodes to the standard Redox Solutions -Wash the metal and

reference electrode and the sample cup or container with three changes of water or by means of a

flowing stream from a wash bottle. Fill Ore sample container with fresh standard redox solution

and immerse the electrodes. Engage the operating bunon and adjust the control to the EMF of the

standard redox solution. Without changing setting, repeat the above procedure until two suc-

cessive instrument readings are constant. The readings should differ from the millivolt value of the

standard redox solution by not more than 10 millivolts. (t usually sufFtces to check the sensitivity
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of the electrodes since the important feature is the change of potential as related to the
concentration of tle oxidant or reductant present. The actual numerical value of the potential will
vary depending on the constituents present in tlle water. By using both Zobell solution and
ferrous-ferric solution, the effectiveness of the electrodes can be determined at two widespread
ORP values.

Electrode Treatment - ORP electrodes should be conditioned and maintained as recommended by
the manufacturer. If the assembly is in intermittent use, the immersible ends of the
electrodes should be kept in water bet'ween measurements. The junctions and fill-holes of
reference electrodes should be covered to reduce evaporation during prolonged storage.

ORP Electrode Cleaning - Remove traces of foreign matter. lmmerse the Oxidation-Reduction
electrode in warm aqua regia (70C) and allow to stand for a period of about I minute. This
solution dissolves the noble metal as well as any foreign matter so that the electrode should not be
allowed to stand in it longer than the time specified. The above treatment in aqua regia may also
be used cautiously to recondition an electrode that has become unreliable. It also is possible to
clean the electrode in HNO3 (1+ 1). Heat the solution and electrode gradually to boiling.
Maintain just below the boiling point for about 5 min. and allow the solution and electrode to
cool. Wash the electrode in water several times. It is desirable to clean the electrode at room
temperature in chromic acid cleaning mixture and then rinse fust with dilute hydrochloric acid
followed by water. Preliminary cleaning with a detergent is effective in removing oily residues.
A mild abrasive can be used to remove some particular matter. In these cleaning operations
particular care must be exercised to protect the glass-metal seals from sudden changes of
temperature.

6. Temperature Effece on ORP Measurements

The effects of temperature on ORP measurements can be understood by considering the Nerst
equation.

E:Eo- 2.3 RT log Q
nF

Where Eo = the measured potential

when all components involved in the reastion are at unit activity andE : the potential
zf.C.

R = Gas constant

T = The absolute temperature, toc + 273.15

F : Faraday

n = number of electrons involved in the reaction
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e : product of the activities of the oxidants divided by the product of the activities of

the reductants, each activity raised to that power whose exponent is the coefficient

of the substance in the applicable chemical reaction'

Changes in E with temperature produce the same changes in E. Further the slope of the curve which

relates E and T dependi directlyon T. Finally, changes in activity with temperature will produce

changes in E.

Automatic temperature compensation is seldom attempted in ORP measurements, due to the appearance

of n in the prelogarithmic fictor of the Nerst equation. The slope of the plot of E vs. T thus depends

not only on t, Uut on n as well, so that different amounts of compensation are required, depending on

the value on n. If the process under study is well characterized and the value on n known, automatic

Emperarure compensation is possible. However, if the value of n is unknown or variable then

comperuiation is not possible.
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Field Testing - Turbidity Meter Measurements

Environmental Decision Group, Inc. SOP Number - 5 (D
Revision Number - 2

Date - January 13, t999

fiIEORY

Turbidity meter measurements are conducted during purging of monitoring wells to establish when

steady state conditions are attained.

SUMIVIARY

This Standard operating procedure (soP) describes the field method for obtaining the measurement

referred to as Turbidrtv. rnis method covers ttre op-eration andcaliblalign of specificall{-tt:--^--*.^
iiT^ff 

"tif". 
I\i;a;i-bRt:iodg portaule Turbidity meter. This soP covers the generic appara$s

urrO pror.A.* for the spectrophotometric measurement of suspended particllates in water. It is

important that the fieldlnstrument be calibrated prior to conducting turbidity readings of water

samples.

EQI.IIPMENT/APPARATUSINVENToRYAT.IDCIIECKLIST

H F Scientific. Model DRT-I6CE portable Turbidity meter
ppe OiCtated in site health and safety plan

loebook or field data shees
silvent free pens and markers
sample containers
distilled or deionized water

PROCEDI.'RES

The standard operating procedures to be followed when calibrating the HF Scientific Model DRT-

l5CE portable Turbidity meter are described below'

1. Decontaminate the meter according to the procedures described in the attached manual in the meter

q$e.
2. Turn on meter.
3. place standard in holder and cover with cap. Make sure the outside of the vial which holds the

standard is clean and has been wiped^dry'
4. Record trre pre*jitiiii|n"ffiail{Ar,itbidity on the Equipment calibration Log, or in a field

5. i"Ji,ir?"rh; Turbidity reading using the reference adjusting knob so it is equivalent to the value of

the standard ltypically 0.02-N"lllt n 
"otA 

O" 
""tibration 

value on the Equipment Calibration

Log, or in a field noteUoot. Expiration dates of the standard solution, as appropriate, should be

6. tf,PAd8*"rfi"s?. instrument log'

The standard operating procedures used when taking readings using the HF scientific Model DRT-

15CE portable Turbidity meter are described below'

l. Decontaminate the meter according to the procedures described in the anached manual in the meter

case.
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2. Make sure the inside of the sample vial is clean and dry.
3. Fill the sample viat with water sample to be measured.

4. Turn on metet.
5. Place warer sample vial in holder and cover with cap. Make sure the outside of the vial which

holds the standard is clean and has been wiped dry.
6. Use the scale knob to identify the required turbidity range of the sample.

7. Read the Turbidity of the water sample and record on the Water Purging And Sampling Log, or in

a field notebook.
8. Turn off meter.
9. Rinse sample vial with distilled water between readings.

RErERETICE

HF Scientific Model DRT-l5CE portable Turbidity meter manud.
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